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Design and Implementation of Virtual Mouse Using Hand Gesture Recognition

Kalpana Bhure, Gulam Mohiuddin, Romanshu Agrekar, Vaibhav Gudadhe and Samyak Bhalerao
Department of Computer Science, Jhulelal Institute of Technology, Nagpur, Maharashtra, India

ABSTRACT

Researchers around the world are now focused on to make our devices more interactive and trying to make the
devices operational with minimal physical contact. In this research, we propose an interactive computer system
which can operate without any physical keyboard and mouse. This system can be beneficial to everyone,
especially to the paralyzed people who face difficulties to operate physical keyboard and mouse. We used
computer vision so that user can type on virtual keyboard using a yellow-colored cap on his fingertip, and can
also navigate to mouse controlling system. Once the user is in mouse controlling mode, user can perform all the
mouse operations only by showing different number of finger. We validated both module of our system by a 52
years old paralyzed person and achieved around 80% accuracy on average

Keywords: Human Computer Interaction, Computer Vision, Gesture Control, Image Processing, Artificial
Intelligence

1. INTRODUCTION

The uses of computers have become an integral part of our daily life and the human computer interaction are
becoming more convenient in every day. While the majority of the people take these facilities for granted,
people with physical impairments face many difficulties in properly using these devices. In particular, people
with severe movement disabilities may have physical impairments which significantly limit their ability to
control the fine motor. Therefore, they may not be able to type and communicate with a normal keyboard and
mouse.

In this situation, it is important to use effective assisted technologies to ensure accessibility for such people. A
wide range of eye-tracking devices are currently available commercially on the market, Offering many
functionalities, accuracy level, and price range. Many research studies require eye-tracking devices of high
precision to test a range of eye characteristics, but they are expensive such as infrared. In this work, we propose
a novel multi-modal interactive keyboard and mouse system where we detect and track a color (yellow in this
research) to replace the use of traditional keyboard and mouse using the device’s camera. This is achieved by
taking inputs from a camera using a vision-based color recognition technique and hand gesture recognition
technique and without any additional hardware requirements.

The biggest issue of copyright infringement have imperil of worms and harmful programs to the software
system which leads to damaging software reliability and data become unusable. The impact of crime has risen
on the manufacturer agencies dramatically, reducing their effectiveness.

Our system will allow the user to operate their computer’s keyboard and mouse using only their hand bearing a
yellow color cap on their fingertip. The main objective of this research is to build an interactive keyboard and
mouse system so that motion impaired people can communicate with the computer through its webcam using
their one hand only.

OBJECTIVES ARE
— To detect a yellow-colored cap

— To recognize the key on which the cap is placed
— To track the movement of colored cap for mouse movement and
— To detect the number of fingers shown to determine left-button or right button click of the mouse.

The rest of the article is organized as follows: section II presents few related works on virtual keyboard and
virtual mouse system; section III illustrates methodology, section IV discusses about the results of our study and
fifinally, section V concludes our work and discusses about the future work.

2. RELATED WORK

Virtual Keyboard
In 2010, Y. Adajania et. al developed a Virtual Keyboard Using Shadow Analysis. This system detects
keyboard, hands shadow, finger tips using color segmentation and sober technique. Ambient lighting conditions

1
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required for this system. This system can analyze 3 frames per second. In 2011, S. Hernanto et al. built a
method for virtual keyboard using webcam. In this approach, two functions are used for finger detection and
location

An Interactive Computer System with Gesture-Based Mouse and Keyboard 3 detection. This system used two
different webcams which are used to detect skin and location separately. The average time per character of this
virtual keyboard is 2.92 milliseconds and the average accuracy of this system is 88.61%. In 2013, M. H. Yusuf
et al. introduced a keystroke detection and recognition model using fingertip tracking. They captured real time
movements of finger joints and successfully recognized 28 keys. In 2015, 1. Patil et al. constructed a virtual
keyboard interaction system using eye gaze and eye blinking. Their system first detects face and then detects
eye and nose region to recognize an eye blink. The OpenCV java framework is used in this approach. In
160X120 frame size, this approach achieves 48% accuracy and in 1280X960 frame size, 98% accuracy is
achieved

Virtual Mouse

In 2016, S. Shetty et al. constructed a virtual mouse system using color detection.They used webcam for
detecting mouse cursor movement and click events using OpenCV built-in functions. A mouse driver, written in
java, is required as well. This system fails to perform well in rough background. P. C. Shindhe et al. expanded a
method for mouse free cursor control where mouse cursor operations are controlled by using hand fingers. They
have collected hand gestures via webcam using color detection principles. The built-in function of Image
Processing Toolbox in MATLAB and a mouse driver, written in java, used in this approach. The pointer was
not too efficient on the air as the cursor was very sensitive to the motion.

Gupta al G. Sahu et al. built a system for controlling mouse pointer using webcam which control volume of
media player, PowerPoint slides and can make or end a call. They used RGB color tapes to recognize user's
finger. In 2019, K. Hassan et al. presented a system to design and develop a hand gesture based virtual mouse.
They captured different gestures via webcam and performed mouse functions according to the gestures. This
system achieved 78%-90% accuracy. The system does not work efficiently in the complex or rough
background. As we can see from the reviewed literature, previous systems includes either virtual keyboard or
virtual mouse

3. METHODOLOGY

We used an infinite loop to catch the frames in each instance by the web camera which will be available
throughout the program. We capture the stream from An Interactive Computer System with Gesture-Based
Mouse and Keyboard live feed, frame by frame and then convert RGB images to grayscale images. We create a
mask here which recognizes hand’s shape and then counts the number of fingers in the shape. We have used the
law of cosine as expressed in equation (1) to find the angle in shape of hand. ¢2 = a2 + b2 — 2abcos(C). The
mask creates some specific region of the image according to certain rules. Instead we draw contours from the
mask. For object tracking, we loop through all the contours. Convex hull of a set X of points in any space is
defined as the smallest convex set that contains X. Any deviation of the object from this convex hull can be
considered as convexity defect. The convex hull of a finite point set S can be defined as the set of all convex
combinations of its points. To find the contours in the image, we have used cvFindContours () function of
OpenCV which uses an order finding method to detect edges. We are interested in extracting the hand contour
in the contour extraction process so that shape analysis can be done to determine hand gestures. The hand
contour convexity defects were measured using OpenCV’s cvConvexityDefects () function. Convex hull of an
object can be defined using the convex combination of all its points. Convexity defects are identified when there
is any deviation of the object from its convex hull [9]. After the convexity defects are acquired, two major tasks
are considered to determine mouse control functions:

— identifying fingertip and
— counting number of fingers from the number of convexity defects. We convert the detected coordinate from

camera resolution to actual resolution of the screen. Mouse controlling module will perform in the following
manner:

— if it detects two fingers, it will move the mouse cursor in the four directions (left, right, up and down)
according to the movement of the fingers, and An Interactive Computer System with Gesture-Based Mouse
and Keyboard.

— if it detects four fingers and five fingers, then right button click and left button click actions will be
performed, respectively Figures 5, 6 and 7 demonstrate mouse cursor movement, left button click and right
button click operations, respectively.

2
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4. IMPLEMENTATION

A. Mouse Movements
At first, calculation of the centre of two detected colour objects which is done by the coordinates of the centre of

the detected rectangle. To create a line between two coordinates, the built-in OpenCV function is used and to
detect midpoint equation given below is used:

This midpoint is the tracker for the mouse pointer and the mouse pointer will track this midpoint. In this system,
the coordinates from camera captured frames resolution is converted to screen resolution. A predefined location
for the mouse is set, so that when the mouse pointer reaches that position, the mouse started to work and this
may be called open gesture. This allows the user to control the mouse pointer.

B. Mouse Clicking
The proposed system uses close gestures for clicking events. When the rectangle bounding boxes

¥ Gesture Controller = ] x

Fig 4: 1 Double Click
Closer to another rectangle, bounding box is created

With the edge of the tracking bounding boxes.To perform the right button click, the single finger is good
enough. The system will detect one fingertip colour cap then it performs a right button click.

® 7 Gesture Controller = o x

Fig 4.2: Neutral

C. Mouse Scrolling
To scroll with this system, user needs to use the open gesture movement with three fingers with colour caps. If

the users use their three fingers together & changes its position to downwards, it will perform scrolling down.
Similarly, if its position is changed to upwards, it will perform scrolling up. When three fingers move up or
down the colour caps gets a new position and new coordinates. By the time all three colour caps get new
coordinates, it performs scrolls. If their y coordinate values decrease, it will perform scrolling down and if the
values increase, it will perform scrolling up.
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" Gesture Controller = o x

Fig 4.3: Move

5 Gesture Controller - o x

Fig 4.4: Left Click

Fig 4.5: Right Click

And lastly users have to enter the unique key which is provided by the system to enter into the software.

Fig 4.6: Drag & Drop
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Fig 4.7: Proton

Fig 4.8: Scroll

5. FUTURE SCOPE

Keyboard and mouse actually form an integral part of the computer system. Our system architecture can
facilitate the use of computer for the paralyzed people. We have developed a virtual system where people can
communicate with the computer without using any physical keyboard and mouse. This could lead to a new age
of Human Computer Interaction in which physical contact with the computer would not be necessary at all. The
use of object detection and image processing in OpenCV for the implementation of our work has proved to be
practically successful and the task of keyboard and mouse is achieved with good precision. This system can be
beneficial to certain people who have no control over their limbs. Most of the applications require additional
hardware which are often very expensive. The motive of this work is to create this technology as cheaply as
possible and to create it under a standardized operating system as well. Though, our system can be used as an
alternative for physical keyboard and mouse, it still may perform less accurately in a low light condition. This is
a concern for further research. Moreover, the work can be extended for a wide variety of environments and can
be tested using the sophisticated existing models.

6. CONCLUSION

Virtual gesture control mouse is a system that profound to guide the mouse cursor and execute its task using a
real time camera. We implemented mouse navigation, selection of icons and its functions and tasks like left,
right, double click and scrolling. This system is based on image comparison and motion detection technology to
do mouse indicator movements and selection of the icon. Analyzing results, it can be anticipated that if we
provide enough light, decent camera, the algorithms can work at any domain. Then our system will be more
systematized. In future, we want to merge more features such as interaction in multiple windows, enlarging and
shrinking windows, closing window, etc. by using the palm and multiple fingers
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ABSTRACT

Sometimes, people feel like they are unable to express themselves while facing emotional stoop and also they
want to share what is in their heart with someone, but they can’t say this to anyone just for maintaining their
privacy. They are also worried or stressed, but for one reason or another, they do not devote enough attention to
their mental health. So for that we are going to provide a solution that will help people to discover the emotional
roots to their problems. This system will help people to come out from trauma to some extent by acting like the
one emotionally intelligent friend they wish they could have. This system will recognize the emotions of user
and guide them properly based on their emotion. In the proposed system, emotion of a user is recognized
whether it is happy, sad, angry or neutral and based on their emotions the system will guide them what can they
do to switch the mood and feel good. In this system, user’s emotion through face and voice will be detected.
These expressions can be extracted from the system's camera's live feed. Human emotions can be recognised,
and there is a huge field of study in the computer vision sector on which various studies have already been
conducted. The scanned image (testing dataset) is being compared to train the dataset and thus emotion is
predicted. After the emotion is predicated, online assistance will be provided based on the same. So the
objective of this system is to detect emotions of people through their faces and voice. After detecting emotions,
system will assist people based on their emotion to grow in every aspect.

Keywords: Deep Neural Network, Face Expression Configurations, OpenCv, Artificial Neural Networks.

I. INTRODUCTION

Nowadays, people don’t get time to take care of their mental health. For maintaining a good mental health they
need assistance. It’s a short term, interpersonal, proposition grounded, and helping intention to someone. Its
idea is to resolve development and situational difficulties. Assistance helps to bring change in life, feelings and
actions. Assistance can be done to anyone after knowing expressions of that person. Emotion recognition is that
the study of recognizing universal expressions using various computing techniques ". Humans have the natural
capability to use all their available senses for maximum observation of the received communication. The
emotional discovery is natural for humans but it is veritably problematic task for machine. Thus the purpose of
emotionspace online assistance system is to use emotion related knowledge in such a way that human machine
communication will be improved *'.So for that we are going to make a system that will help people to discover
the emotional roots to their problems to so extent. It will assist people in overcoming their trauma by acting as
the emotionally intelligent buddy they wish they had.. Also, This System will recognize the emotions of user
and guide them properly based on their emotion. In this system, emotion of a user is recognized whether it is
happy, sad, angry or neutral and based on their emotions the app will guide them what can they do to switch the
mood and feel good. In this project four basic emotions as shown in fig 1(Anger, Happy, Sad and Neutral) are

detect from emotional speech signals "',

The flow of the proposed system will be: first user can see two different modules the first one is speech
emotion recognition and second one is face emotion recognition.If user chooses speech, user has to say
something and then emotion of that speech will be detected. If user choose face emotion recognition, system
will collect the data through web cam and the processor will read the emotions frame by frame and after that it
will convert the frame into the input shape module, it will run the module and record emotion that which facial
emotion user give for recognition, and finally the program terminate and show the result of emotions recorded.
After detecting emotion, assistance will be provided.

II. LITRATURE SERVEY

In this paper idea of the technology who recognised the emotions and according to that they mentioned it. There
were no such system developed who recognised the emotions and also mentor it but there are alot of research
who already work on emotion recognition and personal mentoring. What we know about human emotions is still
very much limited. Some of the emotions recognition and mentoring work are already been done by many people
world-wide.Kamran Soltani and group studied the importance of the psychology and linguistics. They work
makes use of emotions like happy, sad, angry, neutral. The work concluded that angry and neutral can be
recognised easily at the same time fear is hard to recognise. The paper consider of pre-processing of live feed via
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system camera or any pre-existing system available in the memory for emotion recognition based on the use of
artificial neural networks. Emotion are not only whose felt by persons , persons also express them either
compatibly or uncomfortably, which Martinez and Du stated as an engineering marvel as the face muscles are
also provide us to produce many face expression configurations. These configurations could be set by proper
training or by predetermined configurations, but only several emotion expressions could be well-recognized by
persons.

In recent times, mental health issues have come a major source of concern in our society due to the increases in
its circumstance and the devastating effects it has on the individual and their loved ones. According to a World
Health Organization — Mental Health survey, over 350 million people worldwide suffer from depression each
year [12]. Health services can be made more accessible and engaging with the use of digital health tools..
Specifically, smartphones and other handheld mobile bias are aseductive platform for delivering internal health
interventions because of their ubiquitous nature coupled with their increased capacity to reuse and handle a
large quantum of data, deliver instant feedback, and share data with the healthcare providers and

. 1
experlmenters[ 3,

There are numerous operations designed to support internal health issues. Popular exemplifications include apps
that enable tone-monitoring of particular internal health — related data similar as mood14 and internal health
games — grounded apps that help to manage anxiety and achieve healthy living'"*. There are also numerous
further apps available on the App Store and Google Play that are targeted at promoting internal health and
diving colourful internal health issues. These apps use colourful ways including (1) shadowing and monitoring
to ameliorate particular sapience about causes and symptoms of internal illness, (2) furnishing ways to alleviate
and manage symptoms arising as a result of a internal health issue similar as breathing and contemplation, and
(3) furnishing a social community where druggies can ask and/ or answer questions and find support. Although
mental health apps have proven effective at reducing mental health issues, there are still high situations of drop-
outs/ attrition. For illustration, Roepkeetaldesigned two performances of SuperBetter (SB) for depressed
individualities, which can be penetrated via smartphone or website( first version SB uses cognitive-behavioral
remedy (CBT) and positive psychotherapy strategies and the alternate version of SB focuses on tone- regard and
acceptance of the present)” . They conducted a study to compare the two performances of SuperBetter and plant
that the interpretation grounded on CBT and positive psychology didn't perform better than the interpretation
grounded on tone- regard and acceptance of the present. Still, the two performances of Super Better had high
waste rates (roughly 21 of the sample completed thepost-test for each of the performances). Also,
Areanetalconducted a study to compare three different tone- guided mobile apps for depression (cognitive
control app, problem- working remedy app, and health tips app). For each intervention, they used reminders to
notify the druggies about the new assessments. While results indicated that apps offering cognitive training and
problem- working made a stronger impact on depressed mood, 74 percent of registered actors dropped out from
the study. Despite the fact that the studies below had poor adherence, the outcomes in terms of lowering
depressed mood appear to be positive. As a result, this paper contributes to advancing the state of the art by
exploring the strengths and sins of publicly available mental health operations and also offers some
recommendations for developing mental health app that will fulfil user’s needs. Specifically, from our
qualitative analysis of user reviews, we reveal which design factors are important for users and which factors
impact user adherence.

III. IMPLEMENTATION
The entire system is divided into different sets of Modules each is design to perform a specific task/operation in
execution.

When we open the system, the below form shown in fig.3.1 user has fill the details like name, age, gender. After
clicking on submit button user’s entry get store in the database.

Name
Age
Gender

Occupation

Fig 3.1: User Registration form
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Home Page

After clicking on submit button, user get navigate to home page of the system as shown in below fig 3.1.1. Here
user can see four different options, they are given below:

EmotionSpace Online Assistance

Upload an image from your
Zallery or from your camera
to get started!

Fig 3.2: Home page

3.2.1 Upload an Image from the Gallery

The task of the module is acquiring a image from the gallery .For that we have use image picker plugin . The
image picker plugin exposes some helpful method for the ImagePicker class. The picker instance has public
methods that will call to open the image selection dialog. After that system calls to pick image method, the pick
image method open the choose dialog and display the phone’s gallery from which to select the image.The
source arg states where the image is to be picked from. The source is set to ImageSource.gallery, so the image is
selected from the user’s gallery.

Fig 3.2.1: Image pick from gallery

EmotionSpace Online Assistance
L A
E >

Emotion Detected is happy with
an accuracy of 100.00%

View Image

Next Step

Fig 3.2.2: Emotion detection
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Fig 3.2.3: Give assistance based on emotion

3.2.2 Capture an Image

The task of the module is acquiring a image from taking picture through camera. The task is performed with the
help of Tflitelibrary, as Tflite library provides a extensive support for capturing live image streams for camera.
Tflite by default captures image at a specific resolution but this property can be changed by setting up the right
parameters in the function call.

Emotion Detected is angry
with an accuracy of 99.96%

Fig 3.2.2: Emotion detection
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Fig 3.2.3: Give assistance based on emotion

3.2.3 Input Speech Capturing

The task is to recognized speech of user, for that we have initialized some bunch of different call back for the
speech recognition object to work everything properly. We have used flutter_sound packages for recording
audio. After recording of audio, the systems give assistance to user based on mood.

Fig 3.2.3: Detection of emotion through speech

3.2.4 Quiz

The Quiz.dart that has already imported main.dart file .In this file the class Quiz is begin defined which is used
in the main.dart file. The question.dart file has already been imported into quiz.dart file, which uses the class
Question. Answer.dart file was also imported in the quiz.dartfile. The file contains the Answer class which was
use in the quiz.dart file .In the Answer class function ,selectHandelr And string answerText have been passed
using the keyword final as they belong to stateful widget .The result.dart file had been imported in the main.dart
file already as the class Result is defined in this file. Class result will not change in the app run cycle therefore it
is a stateless widget. After that, we have the resulting logic which decided which remark would be shown after
the quiz bases on the final score and last according to the score the app assist the user.
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Describe your current
mood

Terrible! | am fed up

I am worried about some things

Antisocial

Pretty Happy

How do people
describe you?

Happy

Unhappy

Fig 3.4.1: Quiz

Anxitious

You are a serious worrier, and
you fear that a panic attack
could strike at any time. This
holds you back be to from living
your life to the full. Confiding in
those around you and talking
about your worries can help, and
meditation and breathing
exercises may calm your racing
mind.

Fig 3.4.2: Assist after Quiz

DETAILS FORM

IV. Flowchart

HOME PAGE

|
|
GIVE

SHOW EMOTION ASSISTANCE
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V. CONCLUSION

The application region of emotion recognition from face and speech is expanding as it opens the new measure
of communication between human and machine. It is needed to model effective method of speech feature
extraction so that it can even provide emotion recognition of real time speech and after that it will give guidance
like what can do next for changing mood. We have developed a system that automatically recognizes facial
expressions with subtle differences and also estimates expression intensity. Facial expressions of different types
from a large number of untrained subjects have been tested. After detecting emotion, a proper guidance will
give to users for switching their mood and feel good. So this purposed system will help users to get a proper
guidance for changing their mood.

VI. FUTURE SCOPE

An engaging area for future work would be to research the comparative and relative effect of our identified app
qualities on user engagement and determine why some qualities are moreover significant for adherence than
others. It's also engaging to examine the relative effectiveness of various strategies used in apps with regard to
promoting mental health.

VII. REFERENCES
1. T. Ozseven, "Investigation of the Effect of Spectrogram Images and Different Texture Analysis Methods on
Speech Emotion Recognition", ScienceDirect Applied Acoustics, pp. 70-77, 2021.

2. R. Nikopoulou, I. Vernikos, E. Spyrou and P. Mylonas, "Emotion Recognition from Speech: A Classroom
Experiment", Proc. of the 11th PErvasive Technologies Related to Assistive Environments Conference, pp.
104-105, 2021.

3. Hasnul, M.A.; Aziz, N.A.A.; Alelyani, S.; Mohana, M.; Aziz, A.A. Electrocardiogram-Based Emotion
Recognition Systems and Their Applications in Healthcare—A Review. Sensors 2021, 21, 5015

4. L. Mary, A. P. Antony, B. P. Babu and S. M. Prasanna, "Automatic syllabification of speech signal using
short time energy and vowel onset points", International Journal of Speech Technology, pp. 1-9, 2020.

5. Steven R. Livingstone and Frank A. Russo, "The Ryerson audio-visual database of emotional speech and
song (raves): A dynamic multimodal set of facial and vocal expressions in North American English", PLOS
ONE, vol. 13, no. 5, pp. 1-35, 2018.

6. Manorama Swain, AurobindaRoutray and PrithvirajKabisatpathy, "Databases features and classifiers for
speech emotion recognition: a review", International Journal of Speech Technology, 01 2020.

7. Kun Han, Dong Yu, Ivan Tashev Department of Computer Science and Engineering, The Ohio State
University, Columbus, 43210, OH, USA 2Microsoft Research, Speech Emotion Recognition Using Deep
Neural Network and Extreme Learning Machine, One Microsoft Way, Redmond, 98052, WA, USA 2019

8. Algahtani, F, Orji, R. Usability issues in mental health applications. In: Proceedings of the UMAP’19
adjunct publication of the 27th conference on user modeling, adaptation and personalization, Larnaca,
Cyprus, 9—-12 June 2019, pp. 343-348. New York: ACM.

9. Carlson, Z., Lemmon, L., Higgins, M. et al. Perceived Mistreatment and Emotional Capability Following
Aggressive Treatment of Robots and Computers. Int J of Soc Robotics 11, 727-739 (2019).

10. Z.-Q. Wang and L. Tashev, "Learning utterance-level representations for speech emotion and age/gender
recognition using deep neural networks", 2018 IEEE International Conference on Acoustics Speech and
Signal Processing (ICASSP), pp. 5150-5154, 2018.

11. L. Mary, A. P. Antony, B. P. Babu and S. M. Prasanna, "Automatic syllabification of speech signal using
short time energy and vowel onset points”, International Journal of Speech Technology, pp. 1-9, 2018

12. Thach, KS. User’s perception on mental health applications. In: Proceedings of the 2018 5th NAFOSTED
conference on information and computer science (NICS), Ho Chi Minh, Vietnam, 23—-24 November 2018,
pp- 47-52. New York: IEEE.

13. Torous, J, Nicholas, J, Larsen, ME, et al. Clinical review of user engagement with mental health
smartphone apps: evidence, theory and improvements. Evid Based Ment Health 2018; 21(3): 116-119.

14. Nicholas, J, Fogarty, AS, Boydell, K, et al. The reviews are in: a qualitative content analysis of consumer
perspectives on apps for bipolar disorder. ] Med Internet Res 2017; 19(4): e105.

15. Stoyanov, SR, Hides, L, Kavanagh, DJ, et al. Mobile app rating scale: a new tool for assessing the quality of
health mobile apps. JMIR MhealthUhealth 2015; 3(1): e27.

13

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Brain Tumor Detection Based on Machine Learning Model

Gunjan Jewani, Divyani C. Kokate, Trupti A. Hande, Tejal R. Banmare and Akansha Lautre
Department of Computer Science, Jhulelal Institute of Technology, Nagpur, Maharashtra, India

ABSTRACT

The development of automatic methods for tumor identification using magnetic resonance imaging is one of the
most actively explored fields in today's world. The medical industry has a difficult problem in the early and
accurate detection of tumors. automated systems are beneficial in the sense that they limit the possibility of
human error during the tumor identification process. Many ways have been presented in recent years to
accomplish this goal, but there are still many limits to these methodologies, and they have a significant amount
of room to be improved further. This article gives a complete evaluation of such strategies for tumor detection
that make use of a variety of image processing and deep learning techniques, among others. As well as
discussing and drawing attention to certain important discoveries, the study also provides a road map for the
future.

Keywords: Brain tumor segmentation, MRI, Machine learning, deep learning, Convolutional Neural Networks,
U-net, Stack Auto encoder, Watershed Segmentation, Morphological Operations.

I. INTRODUCTION

A brain tumor is a disease caused due to the abnormal growth of mass in the brain. Normally in our body, new
cells are produced which replace the old and damaged cells in a controlled manner. But in case of brain tumor,
tumor cells go on multiplying uncontrollably. As per the National Brain Tumor Society nearly 70,000 people in
United States are suffering from primary brain tumor. Brain tumor is ranked as 10th most common tumor in
India. The presence of tumor is noticed by the Magnetic Resonance Imaging [MRI] scanning. The MRI
scanning should be diagnosed by the physician and later based on the results; the treatments shall be started.
This procedure can be a little time consuming. Hence to overcome this, the proposed work presents an
automated system that will classify if the subjected patient is suffering from brain tumor. This system can assist
the physician to make early decisions so that the treatments are carried out at an earlier stage. The proposed
approach uses CNN and VGG-16 architecture and weights to train the model for this binary problem. Accuracy
is used as the metric for evaluation. In the presented approach, we have augmented the dataset (MRI images of
brain), performed certain data preprocessing steps to convert the raw data, further investigated two deep
learning models namely CNN and VGG-16 and have presented the comparative analysis in the results section.
Depending upon the algorithm complexity, computation time and other results one can choose any of the
abovementioned algorithm in their work. This automatic detection system can assist the physician to make early
decisions and hence start the treatments at an early stage.

II. OVERVIEW

The dataset considered consists of MRI scanned images of 253 patients out of which 155 of them are tumorous
and 98 of them are non-tumorous. The presented work aims to develop a detection model that detects the
tumour in the MRI scanned image of a patient. The detection model in general can be given as:

| Input

Y
| Data Pre-processing |

l

L CHNN [Convolutional Neural Network] |

| VGG-16 [Visual Geometry Group) |

|

Cnatpat |
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A. Input
It is assumed that the patient is all fit and capable to undergo an MRI scan as per the doctor’s assistance. The
present work considers the Brain MRI images of a patient as the input.

B. Data Pre-Processing
For the easy interpretation of the data, the data should be transformed from its raw state. The data pre-
processing steps we considered are:

. Importing libraries

. Data augmentation

. Import the augmented data

. Convert the images to grayscale

. Removal of noise using dilations and erosions and smoothening of images.
. Grab the largest contour.

. Find the extreme points of the contoured image

. Resize the image

O 0 3 O Ui A W N =

. Crop the images using the extreme points
10. Splitting of dataset.

C. Algorithms Used
The algorithms used in the proposed work are:

1. Convolutional Neural Network [CNN].
2. VGG-16 Architecture.

D. Output
The system is trained to detect the tumour in the MRI of the patient and thus predict whether the patient is
suffering from tumor.

III. LITERATURE REVIEW
Research work by 9 different authors has been discussed on the basis of varied deep learning techniques and
architectures adopted by them.

Sakshi Ahuja et al.,[1] used transfer learning and superpixel technique for detection of brain tumor and brain
segmentation respectively. The dataset used was from BRATS 2019 brain tumor segmentation challenge and
this model was trained on the VGG 19 transfer learning model. Using the superpixel technique the tumor was
divided between LGG and HGG images. This resulted in an average of dice index of 0.934 in opposition to
ground truth data.

Hajar Cherguif et al., [2] used U-Net for the semantic segmentation of medical images. To develop a good
convoluted 2D segmentation network, U-Net architecture was used. BRATS 2017 dataset was used for testing
and evaluating the model proposed. The U-Net architecture proposed had 27 convolutional layers, 4
deconvolutional layers, Dice coef of 0.81.

Chirodip Lodh Choudhury et al., [3] made the use of deep learning techniques involving deep neural networks
and also incorporated it with a Convolutional Neural Network model to get the accurate results of MRI scans. A
3-layer CNN architecture was proposed which was further connected to a fully Connected Neural Network. F-
score equal to 97.33 and accuracy equal to 96.05% was achieved.

Ahmad Habbie et al., [4] MRI T1 weighted images were taken and using semi automatic segmentation analyzed
the possibility of a brain tumor using an active contour model. The performance of morphological active
contour without edge, snake active contour and morphological geodesic active contour was analyzed. MGAC
performed the best among all three as suggested by the data.

Neelum et al.,[5] used a concatenation approach for the deep learning model in this paper and the possibility of
having a brain tumor was analyzed. Pre trained deep learning models which are Inception - v3 and
DenseNet201 were used to detect and classify brain tumors. Inception - v3 model was pre trained to extract the
features and these features were concatenated for tumor classification. Then, the classification part was done by
a softmax classifier.
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Ms. Swati Jayade et al.,[6] used Hybrid Classifiers. The classification of tumors was done into types, malignant
and benign. Feature dataset here was prepared by Gray level Cooccurrence Matrix (GLCM) feature extraction
method. A hybrid method of classifiers involving KNN and SVM classifiers was proposed to increase
efficiency.

Zheshu Jia et al., [7] the author made a fully automatic heterogeneous segmentation in which SVM (Support
Vector Machine) was used. For training and checking the accuracy of tumor detection in MRI images, a
classification known as probabilistic neural network classification sytem had been used. Multi spectral brain
dataset is used and this model focused on the automated segmentation of meningioma.

DR. Akey Sungheetha, DR. Rajesh Sharma R.[8] used Gabor transform along with the soft and hard clustering
for detecting the edges in the CT and MRI images. A total of 4500 and 3000 instances of MRI images and CT
were used respectively.

IV. METHODOLOGY

4.1.1 Different Modules to Be Used in Our Project
1. Read Dataset

2. Pre-Processing

3. Feature Extraction

I. HU moments

II. Haralick

III. Histogram

IV. Data Normalization

4. Classification

I. SVM (Support Vector Machine)
II. Random Forest

ITI. Linear Regression

4.1.2 Analysis and Description of our System
1. Read Dataset: - The most important phase of the system, the data that have been acquired during research
plays a very vital role as the accuracy, efficiency and performance depends on the real world row data.

2. Pre-Processing: The main objective of the pre- processing is to convert the incomplete and inconsistent real
world data into feasible data for analysis for achieving better result.

3. Segmentation: The separating and studying of an individual pixel in an image so as to identify each pixel
uniquely through their pixel values is known assignment. This step is carried out to extract the features of the
image through the pixel values.

4. Feature Extraction: After the image has been segmented, we extract the feature of the image through the
pixels value of the image. Dimensionality reduction is a method which reduces the initial set of raw data into
non-redundant and more relevant information.

I. Hu Moments:- Hu Moments are used to characterize the outline or “silhouette” of anobject in an image.
Normally, we obtain this shape after applying some sort of segmentation (i.e. setting the background pixels
to black and the foreground pixels to white). Thresholding is the most common approach to obtain our
segmentation.

After we have performed thresholding we have the silhouette of the object in the image. We could also find the
contours of the silhouette and draw them, thus creating an outline of the object. We can still apply the Hu
Moments shape descriptors provided that we obtain consistent representations across all images

OpenCV Shape Descriptor: Hu Moments
Example

== import ove
=== image = cvZiamread(Mimage natne png")
=== qmage = cv 2. ovtColor(image,

cvz COLOE_BGRZGEATY)
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The first thing we need to do is import our cv2 package which provides us with ourOpen CV bindings. Then,
we load our diamond image off disk using the cv2.imread method and convert it to Greyscale. We convert our
image to Greyscale because Hu Moments requires a single channel image the shape quantification is only
carried out among the white pixels.

From here, we can compute our Hu Moments shape descriptor using Open CV:

Open CV Shape Descriptor: Hu Moments
Example

S

cw2 Huldoments(cv2 momentsiima

gen tatten() array([ 6 52608067 e-

04, 6.07480284e-16, 9. 672183%8e-

18,
1.40311655e-19, -1.18450102e-37,
8.60883492e-28,
-1.12639633e-37])

In order to compute our Hu Moments, we first need to compute the original 24 moments associated with the
image using cv2. Moments. From there, we pass these moments into cv2.HuMoments, which calculates Hu’s
seven inva riant moments. Finally, we flatten our array to form our shape feature vector. This feature vector can
be used to quantify and represent the shape of an object in an image.

. Haralick: - Haralick texture features are calculated from a Gray Level Co-occurrence Matrix, (GLCM), a
matrix that counts the co-occurrence of neighboring gray levels in the image. The GLCM is a square matrix
that has the dimension of the number of gray levels N in the region of interest (ROI) These are texture features,
based on the adjacency matrix (the adjacency matrix storesin position (i,j) the number of times that a pixel takes
the value i next to a pixel with the value j. Given different ways to define next to, you obtain slightly different
variations of the features. Standard practice is to average them out across the directions to get some rotational
invariance. Gray Level Co-occurrence matrix (GLCM) uses adjacency concept in images. The basic idea is
that it looks for pairs of adjacent pixel values that occur in an image and keeps recording it over the entire
image. Below figure explains how a GLCM is constructed.

As you can see from the above image, gray-level pixel value 1 and 2 occurs twice in the image and hence
GLCM records it as two. But pixel value 1 and 3 occursonly once in the image and thus GLCM records it as
one. Of course, I have assumed the adjacency calculation only from left-to-right. Actually, there are four
types of adjacency and hence four GLCM matrices are constructed for a single image. Four types of adjacency
are as follows.

o Left-to-Right

¢ Top-to-Bottom

e Top Left-to-Bottom Right
e Top Right-to-Bottom Left

Histogram: A histogram is basically used to represent data provided in a form of some groups. It is accurate
method for the graphical representation of numerical data distribution. It is a type of bar plot where X-axis
represents the bin ranges while Y-axis gives information about frequency.

I. Data Normalization: - Normalization refers to rescaling real-valued numeric attributesinto a 00 to 11 range.

Data normalization is used in machine learning to make model training less sensitiveto the scale of features.
This allows our model to converge to better weights and, in turn, leads to a more accurate model. Normalization
makes the features more consistent with each other, which allows themodel to predict outputs more accurately.
Normalization refers to rescaling real-valued numeric attributesinto a 00 to 11 range.Data normalization is used
in machine learning to make model training less sensitiveto the scale of features. This allows our model to
converge to better weights and, in turn, leads to a more accurate model.
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ML Classification:- Classification categorizing given set of reduced data set into specific class to identify
which class a new observation belongs. Tried three ML algorithms: LogisticRegressor (LR), RandomForest
Classifier (RFC) and Support Vector Machine(SVM), RFC performed best (close to 50% for raw pixels and
60% accuracy / precision for global features). We are downloaded some images from the web and tried to
predict and the model got most of it right with global features trained model, but pretty poor with the local
features. The models can be refined and improved byproviding more samples (full dataset is around 500 MRI
images), more features and combining both global and local features for increasing your model performance.

Following Algorithm methods are used in our system is:

1) SVM (Support Vector Machine)

SVM is one of the classification technique applied on different fields such as face recognition, text
categorization, cancer diagnosis, glaucoma diagnosis, microarray gene expression data analysis [15]. SVM
utilizes binary classification of brain MR image as normal or tumor affected. SVM divides the given data into
decision surface, (i.e. a hyper plane) which divides the data into two classes. The prime objective of SVM is
to maximize the margins between two classes of the hyper-plane [16]. Dimensionality reduction and precise
feature set given as input to the SVM on the duration of training part as well as during the testing part. SVM is
based on binary classifier which employs supervised learning to provide better results.

The working of the SVM algorithm can be understood by using an example. Suppose we have a dataset that has
two tags and the dataset has two features x1 and x2. We want a classifier that can classify the pair(x1, x2) of
coordinates in either diamond or circle. Consider the below image:

6.1.1 Linear Regression

Linear regression algorithm shows a linear relationship between a dependent (y) and one or more
independent (y) variables, hence called as linear regression. Since linear regression shows the linear
relationship, which means it finds how the value of the dependent variable is changing according to the value of
the independent variable.

Mathematically, we can represent a linear regression as:y= a0+alx+ €

Y= Dependent Variable (Target Variable)

X=Independent Variable (predictor Variable)

a0= intercept of the line (Gives an additional degree of freedom)

al = Linear regression coefficient (scale factor to each input value).¢ = random error
True positive+True Negative

Accuracy = — — = - -
o True positive+ False Negative+True Negative +False Positive)

Contour refers to the boundary or the outline of a shape.
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Fig 6: Extreme points of contoured image VGG-16.

Convolutional Neural Network (CNN)

Each layer in a CNN applies a different set of filters, typically hundreds or thousands of them and combines the
results, feeding the output into the next layer in the network. During training, a CNN automatically learns the
values for these filters.

CNN gives us two key benefits.

1. Local variance: The concept of local invariance allows us to classify an image as containing object
regardless of where in the image the object appears.

We obtain this local invariance through the usage of “pooling layers” which identifies regions of our input
volume with a high response to a filter.

2. Compositionality: Each filter composes a local path of lower level features into a higher-level
representation; this composition allows our network to learn more rich features deeper in network.

Kernel: A kernel can be visualized as a small matrix that slides across, from left to right and top to bottom of a
large image. At each pixel in the input image, the neighborhood of the image is convolved with the kernel and
the output is stored.

Example: Convolving (denoted mathematically as * operator) a 3x3 region of an image with a 3x3 kernel.

1111 93 139 101
oy =5|111|+|26252196
111 135 230 18

2.6 280 21.7
15.0 255 2.0

10.3 15.4 1!_2I

= 132

S g e v
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After applying this convolution, the pixel located at the coordinate (i, j) of the output image O to is set to
0ij=132. By

Applying convolutions filters, nonlinear activation functions, pooling and back propagations, CNN’s are able to
learn filters that can detect edges and blob like structures in lower level layers of the network and then use the

edges and structures as
“Building blocks”, eventually detecting high level objects in the deeper layer of the network.

The flow graph of Convolutional Neural Network

Imygpeat I asaer
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1. Input Layer:
We have resized the images to 240x240 pixels

Height=240pixels and width=240 pixels with depth=3 [number of channels of the image]

2. Zero Padding:
We need to “pad” the borders of an image to retain the original image size when applying a convolution. The

same is true for filters inside a CNN. Using zero, we can “pad” our input along the borders such that output
volume size matches input volume size. We have performed zero padding on our images using pool size (2,2).

Example: Consider an image represented in the form of matrix:

a5 242 186 | 152 39
39 19 220 | 153 180
3 247 | 212 59 46
46 ke 133 110 3

156 | 35 9 93 116
Fig % A 5x5 image in its masrix form

Padding the image with zeroes i.e. of pool size (2,2)
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o o o o o
[ o o o o
95 | 242 | 186 | 152 | 39
33 | 19 | 220 | 153 | 180

5 247 | 212 | 59 | 46
46 | 77 |13 | 11D 7
156 | 35 7 | 93 | 116
o o o o o
[ o o o o

0: Zesm padding applies w0 image

Qla|a|la|a|la|lc|l o]
Qa|a|la|Q|la|l| Qo

c|lajla|la|a|lo|a| oo
lE|a|a|laa|la| ol ala

i1

3. Convolution

The convolution layer is considered as the core building block of a “Convolutional Neural Network™. The
convolution layer parameter consists of a set of K learnable filter (i.e. kernels). Consider the forward pass of the
CNN

Sepl: K-Kemeh aach Sopl: Kemd mpplied Step 3 The ougmse
Watnz to be apphied © o the mpue volume Coen obved 1mage
The smage. Produces

Adnamon Mags

In the convolution layer of our presented work, we have used 32 filters of size (7,7). The size (7,7) refers to
receptive field [local region of input volume to which each neuron is connected]. We have used (7x7) receptive
field, i.e. each neuron will connect to a 7x7 local region by the image for a total 7x7x3 =147 weights. After
applying all 32 filters to the input volume, we now have 32, 2- dimenstional activation maps. Every entry in the
output volume is thus an output of a neuron that “looks” at only a small region of an input. In this manner the
network “learns” filters that activate when they see a specific type of feature. After the convolution operation,
the size of image is now (238, 238,32) depth has increased due to the filter used.

1 o
Hg = ;)..:"-: X (2
a5 = LT (% — ug)? 3)

Stride: we have used the stride values s=1

Example: Consider an Image being convolved with Laplacian Kernel with stride=1.

95 |242|186 [152 | 39
319 | 19 | 220|153 | 180 0|1 0
5 (2471212 (35 | 46 1 |-l
& |77 |BI[110| 79 o |1 1
15 | 5 | 79 | B | 116

bg 9 lmuge big 10: Laphwn kernel

Using s=1, our kernel slides from left to right and top to bottom, one pixel at a time producing the below output,

L -315 | -6
680 | -19d 05
153 -39 -86
Fag 11: The resultant manx
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Batch normalization: Batch normalization layers (or BN in short) as the name suggests, are used to normalize
the activation of a given input volume before passing it into next layers in network. If we consider x to be our
mini batch of activation, then we can compute the normalized via the following equation.

Il-yﬂ

(1)

a5+
y P

During training, we compute the & and eover each mini batch [/, where

We set [Jequal to a small positive value to avoid taking the square root of zero. Applying this equation implies
that the activation having a batch normalization layer will have approximately zero mean and unit variance.
Batch normalization also has the added benefits of helping “stabilize” training, allowing for a larger variety of
learning rates and regularization strengths.

4. Activation

After convolution layer, we have applied a nonlinear activation function. An activation layer accepts an input
volume of size Winput x Hinput x Dinput and then applies the activation function (below fig). Since the
activation function is applied in an element wise manner, the output of an activation layer is always same as
input dimension,

i.e., W input=W output, H input=H output, D input=D output.

Example: Consider an image to which RELU activation with max (0, x) function applied

-8 |4 37 0 0 1]
50 | -134 101 250 0 101
7 |6l =153 27 61 0

Fig |2 Anexample image Fg | 3 Resulant magrn

5. Pooling layers

There are two methods to reduce the size of aninput Volume. x Convolutional layers with stride >1 POOL
layers The primary function of the POOL layers is to progressively reduce the spatial size (i.e. width and height)
of the input volume. Doing this allows us to reduce the amount of parameters and computation in the network.
Pooling also helps us control over fitting. We have used Max function in the pooling layer i, e Maxpooling with
the pool size of FxS i.e. [receptive field size into stride]. Applying the pooling operation yields an output
volume of size Woutput x Houtput x Doutput, Where Woutput

= ((Winput-F)/S) +1 Houtput
= ((Hinput-F)/S) +1 Doutput
= Dinput

Example: Consider an image to which a mac pooling of pool size (2x2) is applied with stride=1 Figl4: Input
image matrix Fig 15: Resultant Matrix in the presented work in CNN, we have used 2 max Pooling layers with
pool size 4x4 and stride=1.

6. Flatten
This layer is used in order to flatten 3-dimension matrix to 1-dimensionmatrix. In the presented work, after
flatten layer the array size obtained is 6272.

7. Dense

Dense is an output unit. It is fully connected with one neuron with sigmoid activation as we have binary
problem of detecting brain tumor detection. If dense output is 1 then it indicates tumorous MRI. If dense output
is O then it indicates non tumorous MRL

C. VGG-16 ARCHITECTURE
The VGG network was introduced by Simonyi and Zisserman in this 2014 paper, “Very deep convolutional
network for large scale image recognition”.

The VGG family of Convolutional Neural Networks can be characterized by two key points:
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1. All convolution layers in the network use only
3X3 filters.
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2. Stacking multiple convolution + RELU layer sets (the number of consecutive convolution layers+ RELU
layers normally increases the deeper we go) before applying a pool operation. In the presented work, we haven’t
used the transfer learning technique, instead we have built the VGG-16 architecture and made the necessary

by
4
Dense

4
Output

Fig 16: Alow graph of VGG=16 Archeecture

changes in the architecture to have the better accuracy. The architecture of VGG-16 architecture used id given
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V. RESULT AND ANALYSIS
The comparative results after using the same dataset on CNN model and VGG-16 architecture are as shown
below.

CNN Results:

Accurmoy

FIG 17: Accumcy chan

.......

Faz 15 Loss chant

From the above plots of results, it can be inferred that: x The accuracy obtained is 93 percent with validation
accuracy equal to 86 percent. This accuracy is obtained at the 23rd epoch of the training. VGG-16 Results:
From the VGG-16 result plots below one can infer that: x

All though the accuracy rate is increasing up to 100

percent (Fig 20), we have estimated the best model at 17th epoch which yields 97.16 percent training accuracy
and 97.42 percent validation accuracy as after the 17th epoch, although the accuracy was increasing, validation
accuracy was gradually decreasing.

0.6 ¢

fa+

R"“--._._

Fig 19: Loss chas
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In fig 19 and 20 blue color refers to Training loss and Training accuracy and orange lines represent Validation
loss and Validation accuracy.

Table 1; Pammeter wise comparison

F T UMM Wiili-16
Mo, of images 2065
used Trammng- 144 5
Test-3 10
Valdaton- 310
Time comsumed 0503 1525
|From pre- | Smuns; 3secs] | [153mins; 2isccs]
processing till Gl GPL
obtaming resulis] | ((ZO0OGLE (LOOGLE
COLAB) COLAB)
Epochs camiad 25
ot
Accuracy (.93 34 09716
Valdation (LRG435 09742
Accuracy
Test set accuracy (0.916 0.919

VI. CONCLUSION

In proposed work, Deep neural networks such as CNN and VGG-16 are investigated on MRI images of Brain.
Both the models have given an effective result, However VGG-16 takes a greater computational time and
memory but has given satisfactory results compared to CNN. Due to the availability of huge data being
produced and stored by the medical sector, Deep learning will play an important role in data analysis in the
upcoming days.

VII. FUTURE SCOPE
In brain tumor detection we have studied feature-based existing work. In feature-based we have study about
image processing techniques like image pre-processing, image segmentation, features extraction, classification.

Also, study deep learning techniques SVM and VGG16.In this system, we have detected the tumor is present or
not if the tumor is present then the model return's yes otherwise it return no.

We have compared SVM with the VGG 16 Model. The result of comparison VGG 16 is more accurate than
other algorithms.

However, not every task is said to be perfect in this development field even more improvement may be possible
in this application.

6.1 GRAPHS

6.1.1 Comparison Accuracy Graphs

25

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

r

Aurcuracy Comparisan Graggh
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Fig. 6.6.1: Accuracy Comparison Graph

Accuracy Comparison Graph: One of the more obvious metrics, it is the measure of all the correctly identified
cases. It is most used when all the classes areequally important.

Calculation Formula:
True positive
(True positive +False Positive)

6.1.2 Precision Comparison Graph: It is implied as the measure of the correctly identified positive cases from
all the predicted positive cases. Thus, it is usefulwhen the costs of False Positives is high

Precision =

F Precinon Compar son Geaph - u *

Precision Comparison Graph

e Peegissnn

D

6.1.3 Comparison Recall Graphs
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Recall Comparison Graph: It is the measure of the correctly identified positive cases from all the actual
positive cases. It is important when the cost ofFalse Negatives is high.

Calculation Formula:

6.1.4 Comparison F-Measure Graphs
True Positive

Recall = - -
(True positive + False Negative)

(]

- Fmeasure Companson Graph
. FreE L

B0
&0

#

L > =

1

F-Measure Comparison Graph: F-measure is a single measure of classification procedure’s usefulness. F-
measure considers both the precision andthe recall of the procedure to compute the score. The higher the f-
measure the better the predicative power of the classification procedure. A measure of 1 means the classification
procedure is perfect. The lowest position f-measure is 0.

Calculation formula:
2 + Precision * Recall

F — measure = —
(Precision + Recall)
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Data Normalization

Normalization refers to rescaling real-valued numeric attributes into a 00 to 11 range.Data normalization is used
in machine learning to make model training less sensitive to the scale of features. This allows our model to
converge to better weights and, in turn, leads to a more accurate model.

RANDOM FOREST

Random Forest is a popular machine learning algorithm that belongs to the supervised learning technique. It
can be used for both Classification and Regression problems inML. Fitting the Random forest algorithm to
the Training set, Predicting the test result, Test accuracy of the result (Creation of Confusion matrix)

REFERENCE
1. J. C. Buckner, P. D. Brown, B. P. O’Neill, F. B. Meyer , C. J. Wetmore, J. H Uhm,"Central nervous system
tumors." In Mayo Clinic Proceedings,Vol. 82, No. 10, pp. 1271-1286, October 2007.

2. Deepa, Singh Akansha. (2016). - Review of Brain Tumor Detection from tomography. International
Conference on Computing for Sustainable Global Development (INDIACom)

3. R. A. Novellines, M. D. - Squire's fundamentals of radiology; Six Edition; UPR, 2004.

28

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Preston, D. c. (2006). Magnetic Resonance Imaging (MRI) of the Brain and Spine from Basics.
casemed.case.edu.

5. Hendrik RE. (2005) Glossary of MR Terms from American College of Radiology.

6. A. Demirhan, M. Toru, and I. Guler, “Segmentation of tumor and edema along with healthy tissues of brain
using wavelets and neural networks,” IEEE Journal of Biomedical and Health Informatics, vol. 19, no. 4,
pp- 1451-1458, 2015.

7. Nilesh Bhaskarrao Bahadure, A.K. (2017, March 6). Retrieved from https:// www.hindawi.com/ journals/
ijbi/2017/9749108/.

8. S. Mohsin, S. Sajjad, Z. Malik, and A. H. Abdullah, “Efficient way of skull stripping in MRI to detect brain
tumor by applying morphological operations, after detection of false background,” International Journal of
Information and Education Technology, vol. 2, no. 4,pp. 335-337, 2012.

9. Gavale, P. M., Aher, P. V., & Wani, D. V. (2017, April 4). Retrieved from https:// www.irjet.net/ archives/
V4/i4/IRJET-V41462.pdf.

10. N. Gordillo, E. Montseny, and P. Sobrevilla, “State of the art survey on MRI brain tumor
segmentation,”Magnetic Resonance Imaging, vol. 31, no. 8, pp. 1426-1438, 2013.

11. Samantaray, M. (2016, November 3). Retrieved from http://ieeexplore.ieee.org/document/7727089/ .

12. Nandi, A. (2016, April 11) Retrieved from http://ieeexplore.ieee.org/document/7449892/.

13. C. C. Benson and V. L. Lajish, “Morphology based enhancement and skull stripping of MRI brain images,”
in Proceedings of the international Conference on Intelligent Computing Applications (ICICA ’14), pp.
254257, Tamilnadu, India, March 2014.

14. S. Z. Oo and A. S. Khaing, “Brain tumor detection and segmentation using watershed segmentation and
morphological operation,” International Journal of Research in Engineering and Technology, vol. 3, no. 3,
pp- 367-374, 2014.

15. Dr. U. Srilakshmi et al. “Segmentation of MRI Image for the Detection of Brain TumorSegmentation Using
Clustering Methods and Algorithms ““,April 2020. http:// sersc.org/ journals/ index.php/ IJGDC/ article/
view/13930

DATASET LINK

Brain MRI dataset https://www.kaggle.com/abhranta/brain-tumor-detection-mri

29

Special Issue on Innovative Research in Management, Applied Science and Engineering


http://www.hindawi.com/
http://www.irjet.net/
http://sersc.org/journals/index.php/IJGDC/article/view/13930
http://sersc.org/journals/index.php/IJGDC/article/view/13930
https://www.kaggle.com/abhranta/brain-tumor-detection-mri

Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

A Machine Learning Model for Prediction of Human Insurance Premium
Prediction

Bharti Kungwani, Janhavi Meshram, Akanksha Wahane, Komal Bhoyar and Arushi Gomkale
Department of Computer Science and Engineering, Jhulelal Institute of Technology, Nagpur, Maharashtra,
India

ABSTRACT

This paper is concentrated on the study of colorful approaches used to develop the “Human Insurance Premium
Prediction”. The target of the understanding is to denuclearize the administration of protection exercises of an
insurance agency Enhancement in Real-Time using Machine Literacy and Neural Network to perform Mortal
insurances ultra-expensive Keywords Machine Learning, Retrogression, Deep neural network, insurance.

INTRODUCTION

How numerous accidents you would like to understand that you simply need Health Cover? It takes only one
visit to a sanitarium to form us realize how vulnerable we are, every passing second. For the rich also as poor,
manly also as womanish, and youthful also as old, being diagnosed with an illness and having the necessity to
be rehabilitated can be a tough fire. Heart problems, diabetes, stroke, order failure, cancer — the list of life.
conditions just feel to prompt longer and more common recently. Thankfully there are further things hospitals
and specialist croakers — but all that comes at a price. The super-rich can go at similar costs, but what about a
mean bourgeoisie person. For an illness that needs hospitalization/ surgery, costs can fluently run into five
number bills. An insurance policy can cover similar charges to an outsized extent.

Read why insurance is more important recently compared to the old day,s health may be a right, which has also
been accepted within the constitution. Its availability and affordability have got to be ensured. While the well-
to-do member of the population both in pastoral & civic areas have adequacy and affordability towards medical
care, at the same time can not be said about the people who belong to poor members of the society. It's proved
that relatively 75 of the population utilizes private sector for medical aid unfortunately medical aid getting
premium day by day and it's come nearly out of reach of the poor people. health insurance is insurance against
the threat of incurring medical charges among individual.

RELATED WORK

Check-In this section, exploration sweats from the disquisition of information and machine literacy ways are
bandied. Several papers have bandied the issue of claim prediction. Jessica Pesantez-Narvaez suggested,
"Predicting motor insurance claims using telematics data" in 2019. This exploration compared the performance
of logistic retrogression and XG Boost ways to read the presence of accident claims by a small number and the
results showed that because of its interpretability and strong pungency, logistic retrogression is an effective
model than XG Boost. The system proposed by Ranjodh Singh and others in 2019, this system takes filmland of
the damaged auto as inputs and produces applicable details, similar to costs of form to decide on the quantum of
insurance claim and locales of damage. Therefore the prognosticated auto insurance claim wasn't taken into
account in the present analysis but was riveted on calculating form costs. Oskar Sucki 2019, The purpose of this
exploration is to study the vaticination of churn. Random timbers were considered to be the stylish model (74
percent rigor). is aimlessly lost, and so the missing. data medium by which the applicable approach to data g
values. Following an analysis of the distributions, the decision has been taken to substitute the missing variables
with fresh attributes suggesting that this data doesn't live. This is permitted only if the data is aimlessly lost, and
so the missing. data medium by which the applicable approach to data processing is decided has first to be
established. In 2018, Muhammad Arief Fauzan et al. In this paper, the fineness of XG Boost is applied to
prognosticate statements. Compare the affair with the performance of XG Boost, a collection of ways,
AdaBoost, Random Forest, Neural Network. XG Boost offers a better Gini-structured delicacy. Using
intimately accessible Porto Seguro to Kaggle datasets. The dataset includes huge amounts of NaN values but
this paper manages missing values by medium and median relief. Still, these simple, unconscionable styles have
also proven to be poisoned. They, thus, concentrate on exploring the styles of ML that are largely applicable for
the problems of several missing values, similar to XG boost, G. Kowshalya, M. Nandhini. in 2018. Three
classifiers have been developed in this study to prognosticate and estimate fraudulent claims and a chance of
decorations for the colorful guests grounded upon their particular and fiscal data. For the bracket, the algorithms
Random Forest, J48, and Naive Bayes are chosen. The findings show that Random Forest exceeds the
remaining ways depending. on the synthetic dataset. This paper thus doesn't cover insurance claim vaticinations,
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but rather focuses on false claims. The above former workshop didn't consider both prognosticated the cost or
claim inflexibility, they only make a bracket for the issues of claims (whether or not a claim was filed for that
policyholder) in this study we concentrate on advanced statistical styles and machine literacy.

METHODOLOGY

Merge Sort Algorithm

Merge sort is one of the most efficient sorting algorithms. It works on the principle of Divide and conquers.
Merge sort repeatedly breaks down a list into several sublists until each sublist consists of a single element and
merges those sublists in a manner that results in a sorted list.

A Merge Sort Works as Follows: Top-Down Merge Sort Implementation:

The top-down merge sort approach is the methodology that uses a recursion mechanism. It starts at the Top and
proceeds downwards, with each recursive turn asking the same question such as “What is required to be done to
sort the array?” and having the answer as, “split the array into two, make a recursive call, and merge the
results.”, until one gets to the bottom of the array-tree.

Example: Let us consider an example to understand the approach better.
Divide the unsorted list into n sublists, each comprising 1 element (a list of 1 element is supposed sorted).
Working of Merge Sort, Top-down Implementation

Repeatedly merge sublists to produce newly sorted sublists until there is only 1 sublist remaining. This will be
the sorted list.

Merging of two Lists Done as Follows:

The first element of both lists is compared. If sorting in ascending order, the smaller element among two
becomes a new element of the sorted list. This procedure is repeated until both the smaller sublists are empty
and the newly combined sublist covers all the elements of both the sublists.

Merging Two Lists
Implementation of Merge Sort

Bottom-Up Merge Sort Implementation:

The Bottom-Up merge sort approach uses iterative methodology. It starts with the “single-element” array,
combines two adjacent elements, and also sorts the two at the same time. The combined-sorted arrays are again
combined and sorted with each other until one single unit of the sorted array is achieved.

Example: Let us understand the concept with the following example.
Iteration (1)

Bottom-up Iteration 1

Merge pairs of arrays of size 1

Proposed System

An insurance system with tracking managers is a web application software that provides insurance services to
users in different fields which including life insurance, medical insurance, motor insurance, and house
insurance.

SCOPE
e This application software has three types of users

e Policy-holder: the existing policyholder can log in and view their profile, pay the premium and view the
existing policy details. They are provided with a particular username and password to access their profile

e Company official: can log in to the system and can generate new policies grant loans to the existing policy
holder and add new schemes but it should be approved legally by the administrator and then these policies
will be updated. The company officials will be given a particular username and password from which they
can log in and generate policies and view policyholder details.

e Administrator: the administration approves the policies generated by a company official and only the
administration has the right to update the information. there will be nan admin, who will have an admin id
and password and he/she can give approval of new policies generated and can alter information.
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RESULT
As discussed in the related work, a number of algorithms have been implemented using Convolution neural
networks, deep neural networks, etc. In this paper, we have discussed face recognition using PCA & SVM.

Table 1:- Comparative Accuracy

Serial no. Algorithms Accuracy
1) Algorithm using Deep Neural Network 97.5%
2) Algorithm using Convolution Neural Network| 53.3%
3 Holistic and Feature-based 82%
algorithms
@ PCA Union SVM (Proposed 94%
system)
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Figure 2:- The comparative analysis of accuracy in the graphical representation.

CONCLUSION

Health insurance is a type of insurance that covers medical charges. A person who has taken a health insurance
policy gets health insurance cover by paying a particular decoration quantum. There are a lot of factors that
determine the decoration of health insurance the quantum of the decoration for a health insurance policy
depends from person to person, as numerous factors affect the quantum of the decoration for a health insurance
policy. Let’s say age, a youthful person is veritably less likely to have major health problems compared to an
aged person. Therefore, treating an aged person will be page 1 of 2 . Precious compared to a youthful bone.
That's why an aged person is needed to pay for a high decoration compared to a youthful person. Just like age,
numerous other factors affect. The decoration of a health insurance policy. Hope you now have understood what
health insurance is and how the decoration for a health insurance policy is determined.
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ABSTRACT

Many gym owners have paper receipts for the fees. It is very difficult for both the members and the trainer to
keep all the paper receipts safe. Also it is difficultto manage all the client at a time and mark their attendance
and provide exercises and diet plans. Some of the issues that arise when using an online application are: There
are many people who are not able to use it due to various reasons. So, we are making an Android app which will
help them. This project will allow the gym owner to manage all the receipts and also notify the users about
their fees, mark their attendance by own, provide them proper diet plans as per the BMI and body type. Also
this application will help them by providing exercise guidance clips. Gyms and workout studios often only
focus on getting people to purchase year-long memberships. The holistic approach tothe customer’s well-
being, be it physical exercise or mental state and motivation — is missing from most of the gyms.

Keywords: fitness centers, customer service, customer engagements

I. INTRODUCTION

There are plenty of fitness apps out there with strong focus on providing performance feedback, dietary
suggestions or workoutplans. Fitness apps can be helpful for individuals who don’t mind the extraengagement
with the app itself. Unfortunately,not many have the headspace to stay engaged with apps and consistently put
in personal fitness information, diets or design workout plans. Analytics can help optimize personal
performance but some users feel daunted by checking on analytics too often. Daily fluctuations in body weight
and not improving performance of previous weeks can have a negative effect on the motivation.

More so we face a personalization issue with almost every fitness application. Dietary computations and
performance indicators can be overstated or understated for users. The rising awareness around the importance
of fitness is clearly not converting into an increased number of people joining your gym or fitness studio.
Becauseusually after joining the gym, people often struggle to continue with their workout regime. Apart from
lack of motivation, there is also, evidently, a clear lack of engagement between your workout center and the
people you wish to convert into customers.

Creating a personalized experience which goals, educates them and motivates them is the need of the hour.And
talking about a cost- effective solution for personalization, what’s better than a gym chatbot! A chatbot in the
fitness sector can help your customers stayloyal to their workout plan and in turn, to yourbrand.

A gym chatbot interacts with your users using a chat interface and solves their FAQs about your business and
the services that you provide. Chatbots are integrated with websites or messaging apps to help businesses
automate their regular tasks. These days, it is common to encounter a chatbot while booking flights, ordering
food, approaching a company’s customer support.

LITERATURE REVIEW

Physical fitness is not just one of the most becoming popular, with many fitness studiosand gyms opting for
them not only to enhanceimportant keys to a healthy body, it is thefoundation ofdynamic and creativework
"(Jahn F Kenedy). The first human anatomykeeps them at night free to move and our bodyneeds movement.
Sports talk has always beenused for survival purposes, such as hunting,breeding, and providing shelter As
civilizationbegan in sports of the body than modernhumans (Cooper, 2013)

As time went on and physical activity Even in the industrial sector, after the first steam engine was developed
and as traditional methods were already established with the people growing their own food, the average person
still burns more calories than today.The era of technology has begun, exercise has declined for the average
person but as more spectators have said there has been an increase in recreational Sports. Sports has reached a
new level of participation.

Exercise had become a real option for all dasses and levels of slow exercise began torise again by the end
of the 20th century. During this time, many people had the option of becoming an athlete. This began with the
package agreement, having a personal trainer, eating a healthy diet and creating a socially acceptable health
image.
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By the end of the 20th century exercise became an image and a way of life People from all walks of life wanted
to be part of the world. It was a game for everyone In the world of fitness people were getting harderand
harder We were introducing a newfashion and a new body for bodybuilding In the fashion industry models
were starting to grow faster and stronger.

I. PROPOSED METHODOLOGY

The main goal of the study is to build a computer program for the gym. Project time and resources were very
limited. The efficient use of working time requires that each session and all work be planned. To Plan
Effectively, Effective Project Management Skills are required, Practical Skills and track the best method to
be used.

The Method I Use Includes the Following:Understanding the Subject:
1. Tt is important that the application field as presented in the project

2. It may be a completely new field. So as soon as the task was assigned to me, I carefully reviewed the project
requirements tosee project requirements.

System Partition
e Identify Various Modules in the System.

e Add them to the appropriate list.
o Identify Their Priorities for Development.

e Different Modules in Computer system.
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]
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Figure 1: Working Model

Fig.2 working

II. IMPLEMENTATION RESULTS

Based on this research thesis entitled “ Fitness Centre(gym notifier with client attendance and guidance
system)”,which developed and solved the problems identified in the current system as follows: The
development of the Fitness Center gym system hopefully it cansolve the problem of membership registration by
performing an online procedure .efficient and inexpensive.

The development of Fitness Centre (gym notifier with client attendance and guidancesystem} can also solve the
problem of membership renewal by renewing membershipdays as soon as possible.

The search process was performed very successfully. Development of Fitness Centre (gym notifier with client
attendance and guidance system)hopefully can solve the problem of non-member transaction with
paymentrecords made faster and reduceerrors.
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III. LIMITATIONS AND FUTUREWORK

One limitation of our study is the relatively small sample size A larger scale study should be performed to
further confirm the findings. In addition, the population of the study isuniversity students, who may not be as
concerned about their physical. wellness as other populations (i.e.. middle aged and elderly. However, when this
enthusiasm woreout after 5 weeks, we observed significant difference in physical activity behavior between the
two groups, suggesting thepotential of using the CalFit app (and its underlying features such as the automated
generation of personalized step goals using reinforcement learning) to deliver physicalactivity interventions.

Adults managing their chronic diseases). Another limitation is that the study lasted for only 10-weeks, so the
long-term impact of the CalFit app is unclear.
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In the future, we would like to extend our observations fur ther by studying hypotheses in three directions.
Firstly, how do different goal setting sources (ie, self-set, trainer-set, and machine set) impact the intervention
outcome? Secondly, how do different dynamic goal setting algorithms impact thein tervention outcome? In
particular, it wouldbe beneficial to unveil if the success of this study is due to the BAA algorithm or due to the
fact that step goals are not steady. We would like to compare the BAA algorithm to simpler analytical
algorithms, such as, for example, setting the goal to be the 60th percentile of the steps in the past week. Thirdly,
we would like to isolate the impactof the various design features (ie.. push notification, history tab, etc.) to
provide recommendations on the most effective features to future fitness app designers.

The development of the Fitness Centre (gym notifier with client attendance and guidance system) can resolve
the problem of presence by recording the date and exact time of everygym user automatically from the time of
entry to the time of exit.

The development of the Fitness Centre (gym notifier with client attendance and guidance system) hopefully can
solve the problem of financial reporting by providing evidence ofa product produced each time in the form of
a report from a transaction analysis that can simplify the process of evaluating amember's income. Registration,
renewal of membership and non-member transactions.

12:17 PM 12216 PM
HAPPIEST BIRTHDAY :
Dear,PALLAVI N Hope all your Dear,RAHUL your plan will
birthday wishes come true.We end tommorow Regards from
hope your celebration gives you RIDHANSH FITNESS

many happy memories.Regards
from RIDHANSH FITNESS Nat sent. tap 1o tny

Not sent, 1ap 1o try again. * via Ji(

v 30ain. * via JIO

@ F'@ 2 messages selected 3 @ \9/ @ F}@ TGX[ (JlO) O @ \9/
Figure 7: Wishing birthday Figure 8: Plan Reminder
CONCLUSION

The objective of this project was to build a program for maintaining the details of all themembers, employees
and inventory. The system developed is able to meet all the basicrequirements. The management of the
records (both members and employees)will bealso benefited by the proposed system, as it will automate the
whole procedure, which will reduce the workload. The security of the system is also one of the prime
concerns.There is always a room for improvement in any software, however efficient the systemmay be. The
important thing is that the system should be flexible enough for future modifications. The system has been
factored into different modules to make systemadapt to the further changes. Every effort has been made to
cover all user requirements and make it user friendly. Goal achieved: The System is able provide the interface
to theowner so that he can replicate his desired data. User friendliness though the most part ofthe system is
supposed to act in the background, efforts have been made to make the foreground interaction with
user(owner) as smooth as possible.
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ABSTRACT

This paper examines various techniques to developing a "facial Recognition System & Health Monitoring
Sensor." The face is one of the most easy ways to determine a person's individual identity. Face recognition is a
type of personal identification system that uses a person's personal traits to determine their identity. Face
detection, which occurs relatively quickly in humans unless when the item is positioned at a short distance
away, and introduction, which recognizes a face as a person, are the two phases of the human face recognition
procedure.

The stage is then repeated and developed as a model for facial image recognition, which is a widely researched
and developed biometrics technology. Their face recognition is used to identify illegal immigrants, terrorists,
and those who are quarantined for covid or have a serious viral infection.

The Pulse Sensor is an Arduino-compatible heart-rate sensor. Students, artists, athletes, makers, and game and
mobile developers can utilise it to incorporate live heart-rate data into their creations with ease. An integrated
optical amplification circuit and noise-reducing circuit sensor are the heart of the system. The Pulse Sensor can
be clipped to your earlobe or fingertip. After that, plug it into your Arduino and you're ready to read heart rate.

Keywords: Image Processing, OpenCV, Haar Cascading, Arduino.

I. INTRODUCTION

1.1 FACE RECOGNITION

In this project, a camera is used to recognise a person's face, and if the person is a terrorist, the system will
immediately pass the information to the police or anti-terrorism force; if the person is quarantined or ill with a
major disease, the same thing will happen, except the person's information will be passed to the medical team or
hospital. The laptop is the most important component of this system, and it runs on Python.

In these type of system face detection has been a very major part of the whole working model. Face recognition
has been all about reading faces and getting all important facial feature information from an image and
representing them in meaning full information from which is then classified or processed in categories. The
most common way of performing face recognition is to use information based on geometric feature of a human
face.

1.2 PULSE SENSOR

The Pulse Sensor is a well-designed low-power plug-and-play heart-rate sensor for the Arduino. It can be used
by students, artists, athletes, manufacturers, and game & mobile developers who want to incorporate live heart-
rate data into their projects.

And the best part is that this sensor plugs right into Arduino and easily clips onto a fingertip or earlobe. It is also
super small (button-shaped) with holes, so it can be sewn into fabric.

II. LITERATURE SURVEY
Robust Real-Time Face Detection was proposed by Paul Viola and Michael J. Jones [3]. They were only useful
when using systems based on their recommendations. The constraints included a variety of variables that could
not be controlled at all times, such as changes in the person's location, changes in the brightness of the
environment, and so on. As a result, inefficient systems are labelled when they are not used within the
constraints.

The author proposed Real-Time Human Face Detection and Tracking [4] in this study. Based on a modification
of the Viola-Jones algorithm, their research [1] proposes a method for real-time profile detection and
recognition. The new method's results showed that computers could recognize and track up to 50 human faces
utilising the updated strategy. Data processing and time consumption are considerably decreased in such
systems.

Based on this concept, the author proposed creating a face recognition system that would employ a web camera
to capture images at various intervals. An accuracy of 68 percent has been discovered in such systems. They
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discovered that the Viola-Jones algorithm is the most accurate and fastest of all the methods. Other face
detection algorithms, such as Local Binary Pattern and SMQT Features, are simpler to calculate and can handle
lighting concerns, but their overall performance is inferior to the Viola-Jones algorithm.

The author of this paper developed the Viola-Jones face detection method for use in a face recognition system.
They discovered that the Viola-Jones approach is not only fast and robust, but also has a high detection rate and
performs well in a variety of lighting circumstances, outperforming methods such as face geometry-based
methods, feature invariant methods, and machine learning-based methods.

Face-recognition software. The purpose of this study was to increase people's detection while they were isolated
in order to stop the spread of covid-19. These confined individuals may leave their designated areas and
disperse among a crowd of healthy people, breaking covid rules. Human eyes cannot monitor each and every
individual among millions of people due to the numerous drawbacks of manual monitoring and keeping an eye
on them. Quarantined individuals can be recognised more quickly and efficiently utilising a facial recognition
technology. This piece of writing portrayed the idea of saving time while also strengthening the security system
based on facial recognition. It was an excellent strategy. This notion can capture images. in a location where a
camera or CCTV camera is used to capture people's faces, Then it used facial recognition software to find the
face. Eyes, nose, mouth, hairs, and different poses of the human body the image of a face Face-lifting
techniques came in a variety of styles.

2.1 PULSE SENSOR USING ARDINO UNO:

2.1.1 Pulse Sensor
A pulse wave is the change in the volume of a blood artery caused by the heart pumping blood, and a pulse
sensor is a detector that detects this volume change.

The ECG, photoelectric pulse wave, blood pressure measurement, and phonocardiography are the four basic
methods for measuring heart rate.

The photoelectric technique is used in pulse sensors.

Depending on the measuring method, pulse sensors using the photoelectric pulse wave technology are classed
as transmission or reflection.

Pulse waves are measured using transmission types that produce red or infrared light from the body surface and
detect changes in blood flow during heart beats as a change in the amount of light passed through the body.

This approach can only be used on locations where light may easily pass through, such as the fingertip or the
earlobe.

A reflection-type pulse sensor is currently being developed by ROHM (Optical Sensor for Heart Rate Monitor).
Below is an explanation of the reflection-type pulse sensor (Optical Sensor for Heart Rate Monitor).

2.1.2 Reflection-Type Pulse Sensor (Optical Sensor for Heart Rate Monitor)

Reflection-type pulse sensors (Optical Sensors for Heart Rate Monitor) emit infrared, red, or green light
(550nm) toward the body and use a photodiode or phototransistor to measure the amount of light reflected.
Because oxygenated haemoglobin in the blood of the arteries has the property of absorbing incident light, we
may measure the pulse wave signal by sensing the blood flow rate (change in blood vessel volume) that changes
over time as a result of cardiac contractions.

Furthermore, unlike transmission-type pulse sensors, the range of appropriate areas is not limited because
reflected light is detected.

Operating Mechanism of a Reflection-Type Pulse Sensor (Optical Sensor for Heart Rate Monitor)

Arduino is an open source computer hardware and software firm, project, and user community that designs and
manufactures single-board Microcontrollers and microcontroller kits for creating digital devices and interactive
things that can sense and control physical items.

III. PROPOSED SYSTEM
e The actions to take are as follows:

e The person's face dataset is saved in the system. To receive the photographs captured by dataset creator.py,
he or she must stand in front of the camera, facing the camera.
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e The FaceTrainer.py application then uses this dataset to train the photos for the classifier.

e The FaceTrainer.py file now generates a yml file that the Haar Cascade file requires for the Face recognition
process.

e A camera collects photographs of a confined person whose face dataset is saved in the system when they
enter a restricted location.

e Images are captured by the camera.
¢ Image enhancing will begin after the image has been captured.

e After picture improvement, the image is saved to a dataset directory where students with similar faces can be
checked.

*The face detection process will begin if a comparable face is found in a directory.
* After that, the system will use the Haar Cascade method to recognise the students' faces.
*Alerts can be sent after the face is recognised.

*If no error is identified, the system will revert to the previous stage.

IV. METHODOLOGY
D
v

Original faces trainingset

l

E=eigenfaces(trainingset)

¥

W=weights(E,trainingset)

)

Input unknown

L

Wx=weight(E, X)

*
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Fig.2: Flow Chart of Methodology
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The Following Blocks are Commonly Found in Face Recognition Systems:
1. Image input

2. Facial recognition

3. Image manipulation

4. Recognition of faces

5. Validation/Verification

A. Image Input
Any physical image capturing device, which is an input to the system, captures a physical or behavioural sample
of picture.

B. Face Recognition
It basically involves finding a face in a picture.

C. Image Processing
The photographs are trimmed to remove any lingering facial images before being converted to black and white
and then grayscale.

D. Facial Recognition
It refers to taking a face's features (eyes, nose, etc.) and creating a template from them. E. Verification System
identifies a certain person and makes a decision.

F. Validation
To identify a given face, this system compares a given individual face to faces in the database.

4.1 HAAR CASCADE CLASSIFICATION

In their 2001 paper "Rapid Object Detection with a Boosted Cascade of Simple Features," Paul Viola and
Michael Jones proposed an excellent strategy for recognising objects using Haar cascade classifiers. Object
identification is a machine learning-based method that involves using a large number of positive and negative
photos to train a cascade function.

A classifier that is trained using many examples of a specific object (specifically, a cascade of boosted
classifiers working with haar-like characteristics) is a good example (e.g., a face or an automobile). You'll be
able to detect anything you want if you train your classifier with those kinds of variables. For example, if you
want to detect faces, you'll need to train your classifier on a huge number of photographs featuring faces.So,
Positive photographs are those that have the object you're looking for in them. Similarly, we'll use negative
photos to train the classifier, which are images that don't include the object you're looking for. If we wish to
recognise a face, for example, we should utilise an image without a face. A classifier can be applied to a region
of interest in an input picture after training, and the classifier will return a 1 if the region is likely to show the
object and a 0 otherwise.

Here, we'll be working on facial recognition. To train the classifier, the cascade function requires a large
number of positive images at start. It comprises faces and negative images (images without faces). Then we
need to extract features from it. For this, we use Haar. The characteristics shown in the diagram are used. They
look a lot like our convolutional kernel. A single value is assigned to each characteristic. Subtract the total of
pixels beneath the white rectangle from the sum of pixels beneath the black rectangle.

The machines can determine the main image of pupils using the Haar Cascade classifier. To train our classifiers,
we must first collect all of the positive and negative photos of pupils. We only employ haar characteristics with
the lowest error rate since these are the features that most reliably classify face and non-facial photos.

4.2 HARDWARE

4.2.1 Arduino Uno

Arduino is an open source computer hardware and software firm, project, and user community that designs and
manufactures single-board Microcontrollers and microcontroller kits for creating digital devices and interactive
things that can sense and control physical items.

A variety of microprocessors and controls are used in Arduino board designs. The boards have a set of digital
analogue input/output (I/O) pins that can be used to connect to expansion boards, breadboards (shields), and
other circuits. Serial communications ports, including Universal Serial Bus (USB) on some variants, are
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available on the board and are used to load programmes from personal computers. Microcontrollers are often
programmed using a dialect of C and C++ programming features. The Arduino project includes an integrated
development environment (IDE) based on the Processing language project, in addition to traditional compiler
tool chains.

Fig.1: Arduino Uno

4.2.2 Heart Rate Sensor

Arduino boards employ a wide range of microprocessors and controls. The boards contain digital analogue
input/output (I/O) pins for connecting to expansion boards, breadboards (shields), and other circuits. Serial
communications connections are available on the board, including USB on some models, and are used to load
programmes from personal computers. C and C++ programming features are frequently used to programme
microcontrollers. In addition to typical compiler tool chains, the Arduino project features an integrated
development environment (IDE) based on the Processing language project.

The variations in the volume of blood in an organ are measured by the changes in the intensity of light passing
through that organ, according to this concept. In most heartbeat sensors, the light source is an IR LED, and the
detector is a Photo Detector such as a Photo Diode, an LDR (Light Dependent Resistor), or a Photo Transistor.

Q

Front Side (to Skin) Backside

2 (a) 2(b)
Fig 4.2(a): Heart Beat Sensor 4.2(b): Front side and Backside of Heart Beat Sensor
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Fig: 5.1 Dataset Creator

Let's get our project started with the first step. Starting with the last phase (Face Detection), we'll simply
establish a dataset in which we'll keep a group of photographs in grey with the fraction that was used for face

detection for each id.

Make a subdirectory called "dataset" where we will keep our facial samples:

Fig: 5.2 Capturing Face for Dataset

Figure 5.2 depicts the situation. An "input command" was introduced to collect a user id, which should be an
integer number (1, 2, 3, etc). Face capture is also started.

We should also save each of the collected frames as a file in the "dataset" directory. For a user with a face id of
1, the fourth sample file in the dataset/ directory will be named User 1.1.
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Each time you wish to aggregate a new user, you must run the script (or to change the photos for one that
already exists).

Fig: 5.3 Training Faces
Step 2: Write the Trainer.yml file

Figure 5.3 depicts the situation. We must "train" the OpenCV Recognizer with all user data from our dataset. A
special OpenCV function is used to accomplish this. A.yml file will be created and saved in the "trainer/"
directory as a result.

The LBPH (LOCAL BINARY PATTERNS HISTOGRAMS) Face Recognizer from the OpenCV package will
be used as a recognizer. The function "getImagesAndLabels (path)" will return two arrays: "Ids" and "faces" for
all photographs in the directory "dataset/." We'll "train our recognizer" using those arrays as input.

As aresult, a file called "trainer.yml" will be saved in the trainer directory that we generated previously.

PyCharm 2021.1.3 available

Fig 5.4 Face Recognition of user 1 and user 2

We've caught a new face on our camera in Figures 5.4 and if this person's face has been collected and trained
before, our recognizer will make a "prediction" and provide its id and an index, indicating how confident the
recognizer is with this match.
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Following that, we must detect a face, as we did previously with the haarCascade classifier. We can call the
most crucial function id, confidence = recognizer, once we have a detected face. predict (gray portion of the
face).

The recognizer.predict () function takes a captured section of the face to be studied as a parameter and returns
its likely owner, including its id and how confident the recognizer is in this match.

Note that if a perfect match is considered, the confidence index will yield "zero."

Finally, if the recognizer correctly predicted a face, we overlayed a text with the probable id and the percentage
chance that the match is correct ("probability” = 100 — confidence index). If this is not the case, the face is
labelled "unknown."

Step 3: Recognizer

Fig:5.5 Working Hel Monitoring Sensor using Arduino Uno
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Fig: 5.6 Heartbeat and BPM Displayed on Arduino Uno ide

As shown in Fig 5.5, 5.6 ,In case of health monitioring sensor with the help of arduino uno and pulse sensor we
have detected heartbeat and Bpm .

In the Arduino Uno Ide display console ,a message is printed “A HeartBeat Happened” and detected user BPM
is displayed.

VI. CONCLUSION
Face recognition algorithm will be implemented in this dissertation. Not only are we strengthening security, but
we are also capturing the person's background, which will aid the security system. As a result, the System
functions effectively.

And, with a small, inexpensive portable heart beat sensor, a person can monitor their BPM and temperature at
any time and in any location.
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VIIL

VIII.

FUTURE SCOPE

This section discusses potential next directions for the work provided. We will use the collected image in BGR
scale in future experiments so that allowed people can see it. Iris Recognition, a type of biometric authentication
that uses pattern-recognition techniques based on high-resolution photographs of an individual's iris, will be
developed in the future on this system. In the future, this device could be employed in a bank's locker room.

In case of heartbeat sensor it can be easily implemented in hospitals, even an individual can also use this
particular sensor.

10.
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12.
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ABSTRACT

Due to COVID situation people were forced to do work from home, all the offices and schools were closed for a
certain period of time, this affected children a lot, kids these days are attracted towards mobile phones, laptops,
tabs and other digital devices a lot. To counter this situation there are many apps that help kids in their studies
that help them to boost up their knowledge and confidence. The authors of this paper took the liberty to
introduce a gaming application where toddlers learn new things with a slight touch of entertainment, what
counter measures are took so that toddlers utilise their time efficiently by playing a small game which could not
only increase their general knowledge, utilise their time but also will hold their attraction towards the
application which can provide them knowledge with slight touch of entertainment "Toddler Tunes”. Different
methods have been used to essentially solve this problem, which is quite significant.

The effectiveness of these methods can be mostly explained by the impact on how to watch mobile phones,
laptops, tablets, v.v, particularly contrary to popular belief.

One of the best ways is to create a children's teaching program, leading to the pretty appropriate growth of
children with a little touch of entertainment which is quite significant.

Keywords: Android, kind of Play app, Kids Games, Cell Phones, which is quite significant, small games

I. INTRODUCTION

People were compelled to work from home due to the COVID issue, and all workplaces and schools were
closed for a period of time. This had a significant impact on children, who are increasingly drawn to mobile
phones, laptops, tablets, and other digital gadgets. The authors of this paper took the liberty of introducing a
gaming application where toddlers discover new skills with a slight touch of entertainment, as well as
preventive measures are taken so that toddlers use their time efficiently by playing a small game that will not
only increase their general knowledge, but will also hold their attraction towards the application that will
provide them knowledge with a slight touch of entertainment "Toddler Tunes."

The author designed a toddler game app. Infants are children aged 3 to 10 years old. The author wishes to teach
the game to the toddlers. B. Educational games such as Mental UP, Coco, Curious World, Toca Blocks, and
others. Flutter, Google's open-source Ul software development kit, is used by the author.

Flutter is used to develop applications for various platforms for Android, i0OS, Linux, Mac, Windows, Google
Fuchsia, and the Web from a single code base.

Toddlers are like sponges, learning from all activities, games, books, and finding sponges in the form of trapped
situations. This helps toddlers get a little fun and educated. As you know, today's toddlers spend a lot of time
on mobile phones, TVs, tablets, etc. instead of spending time in the field and playing various games. This
app helps them develop a creative mind by getting more information.

II. LITERATURE SURVEY

Over time, the history of  addiction to sports, mobile phones, and television  is increasing and is an
important research topic of many institutions; many people have come up with many different ideas and models
to achieve effective results. Addiction reduction.

In the past, mobile games were pushed asideto distract from "more appropriate" activities, such
as homework/homework or outdoor reading or play classes.

Today, researchers, teachers, and learning resource designers are beginning to use this new strong method to
support children's learning. This assessment aims to introduce a timely reflection on the role of mobile games in
improving children's learning support. [1] It highlights important aspects of research in this area, including the
growing interest in playful learning, hands-on  learning, and cooperative learning, which games  seem
to give you. At the same time, the update takes on a limited tone by accepting some of the obstacles and
challenges of using mobile games in our current education system. [2]

It goes on to suggest ways in which educational designers, researchers, and policymakers can use the growing
research topic in the field to create superior learning resources and environments. top "fun" rich sugar content.
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interactions that mobile games seem to offer more children today.[3] Thanks to mobile games, children
perceive the need to move, absorb important information, develop and feel, feel what is good and bad, what
makes them happy or unhappy, using use all of their senses.[6]

Through these games, the needs of the community are met, such as communication with peers and elders; they
become their role models, the players know their team or their enemies well, negotiate, organize themselves,
negotiate and agree on a game, learn to elect a leader (captain) democratically, have fun together, join a team,
make things work. their senses, developing their imaginations and abstract ideas.[5]

Preservation of traditional culture through sports is essential to the preservation of our country, the new
generation, and our generation, which is based on traditional values that have been tried, well preserved, and
preserved in education. [15]Traditional games are treasures and cherish. Through them, children gain
knowledge, and cultural experience and develop customs and skills, so they are powerful educational tools.[4]

Exercise not only fills your leisure time, but also develops your knowledge, actions, and skills. Today,
there are several studies discussing the impact of sports on learning. All of these learning outcomes can also
be categorized into specific skills. [7]

Thus, one of the interests of this study is toinvestigatea subset of learning resultsto provide
a clear and revised view of sports in learning. By understanding the power, of the teacher, researcher, and
game developer, the player can use the game carefully in learning. [8]

Since the introduction of personal computers in the classroom in the early 1980s, the development of
educational software for preschool and elementary school students has long confused many in the education
and research community. Falloon (2013) states that researchers trying to measure the performance and
educational value of mobile applications face the same challenges as researchers trying to measure the
educational impact of computer software. The use of design principles that apply to the elements of personal
computer educational software is often used to build educational applications. [9]

Most educators and parents cannot clearly explain what constitutes a developmental app. There are great apps of
all kinds that are fun to play but have no real educational purpose. Note that, as [10,14] states, for parents
and educators, just because an app falls into the "education” category of a digital store does not mean it is
educational. Is important. In addition, you don't have the time, money, or resources to test every released app.
Studies show that there are few barriers to the use and learning of "education", except that there are no real
educational goals. Application.

The terms in the "KIDS Category" application do not include educational terms. Instead, it focuses on
compliance with specific legal applications and requirements, such as B. Protecting
children's online privacy, lack of ethical advertising, and prohibition of the use of financial services. [11]

This suggests that competition among developers will intensify as more applications are downloaded
to the digital store. [11] Although the quality of the app exceeds the star rating published on retailers' websites
and digital stores.[12]

The iTunes App Store, onthe other hand, has many "tutorial" apps, often referred to as "digital
worksheets" or "skills and piercings" apps. Many applications on the market
have interactive, repeatable gaming formats with "closed" content. H. The user was unable to modify or
extend the content [13]

III. IMPLEMENTATION
With the proper implementation of the app. Kids will get entertainment in the form of an educational touch.

The initial step is to make a proper script for the app which is to be presented in the app. A script could perhaps
be consisting of different questions related to the topics that are in the app. The difficulty level of these
questions might be easy as the game is for toddlers.

The following phase is to create a basic Ul framework as the project's architecture or blueprint, giving an idea
of what it could look like.

50

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

(a) Block Diagram of the Project

[ ‘; { ]

Block Diagram of Toddler Tunes

The initial step is to write a decent app script that is provided in the app. The script is made up of many

questions that are linked to the app's topics. These questions are simple because the game is designed for
children.

(b)Screenshots of Modules

UI Design of Start Page

In UI designing first, the Author has developed the start page of the app, then the author has designed the topic
selection page where there are various topics that the kids have to select the topic of their own choice. There
are certain topics like animals, toys, musical instruments, and vehicles.

These topics are having questions related to that particular topic which the kid chooses to be played with.

Animals

Vehicles i

V o 4

Sports

Toys
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Topic Selection Page
Suppose the kid selects the topic “Animals” then all the questions related to Animals will appear on the screen

with some option buttons where the kid has to select the correct option from the given options, after selecting
the option, there is a screen showing that the kid's answer is right or wrong. After completion of the topic, there
is a scoring page where the final score is displayed on the screen with some interactive animations on the
screen.

[ 2s40 aw  =mmeagaaanse

What is the giraffe doing
Jumping
Sitting

Question Page

Page Showing That the Answer is Correct
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Page Showing That the Answer is Wrong

You
Scored

1 outof 10

pas

Final Screen/ Final Scoring Page

After some questions, the kid will be awarded his/her points that were scored in the game. After that he/she will
be having 2 options i.e. choose the first option and move to the topic selection page or finish the game by
pressing the quit button.

(c)Graphs of Screenshots of modules
Taking into consideration different application / software for the questions attempted and their results is
analysed with for eg: ABCmouse, Epic!, GoNoodle etc .

Q

Question no
B &8 2 8 R

9

Qio0

correct wrong
Histogram of all questions and their results after attempting the quiz

IV. PROPOSED METHODOLOGY

A. Ideas

Young children are often seen doing different and orderly behaviors in front of other people that help their
generation communicate. Such behavioral patterns are important in shaping their social world. They formally
form the basis of their social development in the form of social experiences. These patterns provide a window
into the growing understanding of children about themselves and the process of communication and
communication. The Author’s idea is to help children develop these patterns in a better and more informative
way.

Today, the amount of harmful content available on the Internet is immeasurable. This is a bad dream for
parents. Even worse is the time children spend in front of the screen. Especially foods that are harmful or
useless.

So to make the most of this screen time, the author’s idea was to create a program that could not only distract
children from harmful content but also educate them.
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B. How it is implemented

The app Ul will be upgraded by the Framer of the tool. 'Home Page' will be used afterward. Then a title page
will appear. After that, when choosing any topic, questions, puzzles etc. will be displayed on the screen. After
resolving these, a scoreboard will appear showing the last user points and user number of positive and negative
responses.

After completing the game, the two ‘Stop Game’ and ‘Play Again’ options will be displayed on the screen. All
of this will be done and processed using flutter.

The app UI will be upgraded by the Framer of the tool. 'Home Page' will be used afterward. Then a title page
will appear. After that, when choosing any topic, questions, puzzles etc. will be displayed on the screen. After
resolving these, a scoreboard will appear showing the last user points i.e. number of positive and negative
responses.

C. Architectural Diagram

The Author’s main focus is to create an app that will not only involve a select category of users in the 3-10 year
age group using screen time for a better reason but also help them in their daily community life. These factors
include teaching them the basics of elementary education and in which case an application like this should
include the four pillars outlined in the diagram.

These pillars include key topics that help a child in his or her life. The author of the app follows these principles
as the Author has created the tutorial app.

Meaningful Connections

V. CONCLUSION

The author says that this game contributes to the healthy childhood and intellectual development of children
through mobile games. Through games, children are encouraged to express their interest in the environment,
continue their research, learn more about the environment and relationships, and develop their values
and attitudes towards the world and life. The results suggest that mobile games can promote
intellectual development in preschool children. Additional research in other developmental areas such as
psychomotor and communication skills is important for young children.

VL. RESULT ANALYSIS

This paper aims to develop a game-based learning program for young children. The principles of this
application are in the areas of communication and communication, national knowledge, and personal and
social training, and are divided into knowledgeable and competent learning areas. The author also wanted to
develop an app with an animated screen that will attract children on their own. The author also wanted to add
features such as poetry to help improve communication, including popular children's poems.

VII. REFERENCES
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ABSTRACT

Nowadays, the community has important roles for transferring records precisely and quick from source to a
destination. In this project we are develop new algorithm to Securing Data using Image Steganography and
Encryption technique Steganography is defined as the study of invisible communication. Steganography is a
form of security technique through obscurity, the science and art of hiding the existence of a message between
sender and intended recipient. Steganography has been used to hide secret messages in various types of files,
including digital images, audio and video. The three most important parameters for audio steganography are
imperceptibility, payload, and robustness. Different applications have different requirements of the
steganography technique used. This paper intendsto give an overview of image steganography, its uses and tecs

Keywords: Steganography, Stego, LSB, ISB, MSB

INTRODUCTION

Security of information becomes one of the most important factors of information technology and
communication because of the huge rise of the World Wide Web and the copyrights laws. Cryptography was
originated as a technique for securing the confidentiality information. Unfortunately, it is sometimes not enough
to keep the contents of a message secret, it may be necessary to keep the existence of the message secret and the
concept responsible for this is called steganography. Steganography is the practice of hiding secret message
within any media. Most data hiding systems take advantage of human perceptual weaknesses. Steganography is
often confused with If both the techniques: cryptography and steganography is used then the communication
becomes double secured. The main difference between Steganography and cryptography is that, cryptography
concentrates on keeping the contents of a message secret while steganography concentrates on keeping the
existence of a message secret. Steganography and cryptography are both needed to protect messages from third
party but each one with its own. Thus, when thereis a need protect the presence of message; the steganography
is the solution. Probably most common cover media are multimedia objects which are images, audio, and video.
Here, in this paper, we focus on images as cover media. Two other technologies that are closely related to
steganography are watermarking and fingerprinting These technologies are mainly concerned with the
protection of intellectual property. Examples of common application of steganography are in the field of
copyright protection. According to the information hidden in the bit stream allows an early resynchronization of
the video. The only price to pay is a small degradation of the undamaged video quality, witha very limited
increase in computational complexity.

II. LITERATURE SURVEY

[1] Hiding information in images, L.M. Marvel, C.T. Retter, C.G. Boncelet (2011) We have presented a novel
steganographic methodology that uses error control coding, image processing, and spread spectrum techniques.
This process provides a method for concealing a digitalsignal within a cover image without increasing the size
of the image. Additionally, cover image escrow is not needed due the image restoration resulting in a more
practical system. Alevel of security is provided by the necessity that both sender and receiver possessthe same
public or privatekeys. the embedded signal power is insignificant compared to that of the cover image.This
insignificance provides low probability of detection, and thereby leaves an observer unaware that the hidden
data exists. [2] New Data Hiding Algorithm in MATLAB Using Encrypted Secret Message, Agniswar Dutta,
Abhirup Kumar Sen, Sankar Das, Shalabh Agarwal (2011) In the present work we try to embed some secret
message inside any cover file in encrypted form so that no one will be ableto extract actual secret message. The
program developed in MATLAB. We embed LSB and LSB+3 bits of the cover file in every alternate byte
position. The encryption of the secret message file here we have taken 5 times but one cango up to any limit.
But if we increase the encryption number then the process becomes slow but the encryption will be very strong.
In principle it will be difficult for anyone to decrypt the encrypted message without knowing the exact
encryption method. Our method is essentially stream cipher method and it may take huge amount of timeif the
files size is large and the encryption number is also large. This present method may most suitable for water
marking. The steganography method may be further secured if we compress the secret messagefirst and then
encrypt it and then finally embed inside the cover file. [3] Implementation and Comparison of different Data
Hiding Techniques inlmage Steganographyy Asha Asok PoornimaMohan(2016) We presented the first wait-free
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hash table implementation as a proof-of-concept for the design and implementation of our LC/DC library of
nonblocking algorithms and data structures. Our hash table implementation provides the progress guarantee of
wait- freedom with a performance improvement over thebest available locking solution and all tested lock free
solutions. We discussed the relevance of this work andits applicability in the real-world. As modern and future
architectures feature many cores, large number of threads, and greater sharing of information, it is essential to
explore such novel paradigms for concurrent software design. The envisioned library implementation and the
associated programming interface and optimization support will provide an immense productivity and
performance boost for developers of existingand future scientific and systems applications, which are
predominantly in C/C++. [4] SteganographyBased Data Hiding forSecurity Applications

G. Ramya; P.P. Janarthanan; D. Mohanapriya (2018) In future, the proposed technique can be enhanced so that
theprocessing time can be reduced. Further, in the present system, only the audio signals are used. In future, the
audio signals from any instrument can be taken directly. Instead of LSB algorithm, the other algorithms like
threshold- based steganography may be used for audio and image steganography at different stages. The
proposed technique can be used in real time applications such as Ecommerce, banking, and military and so on
for security purposes. [5] Hiding The Text into An Image By Max-Plus Algebra Kiswara Agung Santoso;
Ahmad Kamsyakawuni; Abduh Riski (2018) Image Steganography is a technique that finds

Applications in many fields, for purposes like data hiding or storing confidential data. Many varieties of Image
steganography techniques are available nowadays So, the selection a particular technique depends on its
efficiency. By comparing the above-mentioned methods, it can be seen that LSB Substitution with some amount
of encryption is the better one among them. PVD substitutionon the other hand provides better imperceptibility
but is more complex than LSB substitution based on similarity ofbit pairs.

III. PROPOSED SYSTEM

The original aims of the paper are to introduce a techniquefor hiding a text file, which techniques hide a secret
text file inside an image file, and the modified image must be similar to the original image, in other words the
changes that happen on the modified image mustn’t be visible, or the human eye would be unable to notice it.
The project application loads 24-bit BMP, GIF, and JPG image format,embed data into them using Sunflower
system and saves the images. Encryption can be used before embedding the data to provide robustness. Finally,
the application can alsoextract data that was previously embedded. The applicationruns in a user friend Windows
environment where the user can view the image, before and after the embedding. fig (3.1) The Proposed
Structure of Sunflower System structure of the proposed system is shown below.

KEANS STEGO

- wr, [
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COMMUNICATION
CHANNEL
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Fig. Proposed Design
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Fig (3.1): Proposed System Design

IV. MODULES
e Cluster

e Cluster classification

e Hide- Here the secret message is hidden in image by segmenting the image. Here, Kmeans clustering
techniqueis used to get accurate results

CLUSTERING

To create clusters from the input data, we have used k- means clustering algorithm. Kmeans is one of the
simplestunsupervised learning algorithms that solve the well- known clustering problem. The algorithm initially
have empty set of clusters and updates it as proceeds. For each record it computes the Euclidean distance
between it and each of the centroids of the clusters. The instance is placedin the cluster from which it has
shortest distance. Assume we have fixed metric M, and constant cluster Width W. Letdi(C, d) is the distance
with metric M, Cluster centroid C and instance d where centroid of cluster is the instance from feature vector.

CLUSTER CLASSIFICATION

If cluster width is chosen properly then after clustering each cluster contains instance of same type. The major
taskis to determine which clusters are normal and intrusive in case of intrusion detection. Here we assume that
maximumnumbers of records are normal from the training set. Thenit is highly possible that the cluster with
maximum numbers of instances contains normal records and other contains attack records. We have used 75%
as threshold percentage value for labelling the normal cluster. The otherclusters are labelled as anomalous

HIDE:
< START

[ PLADY TEXT ]

KO{EAINS
CLUSTERDNG

i

SLUSTER
SLASSIFICTATION

SAIOOTH REGION
CILUSTER
/ COVER DNLACGE /

L HIDE ]

Fig. Encoding Phasec
Fig (4.1): Encoding Phase

V. IMPLEMENTATION

Steganography is classified among the foremost methods employed in data security to conceal and safeguard
confidential messages in the data transmitted. Security, especially data security, is an important requisite in
today'sworld hence Steganography has great significance. The paper deals with understanding and
implementation of steganography on different images using two different techniques: Least Significant Bit
method (secret image is hidden using the bits at least significant level of the cover image) and Discrete Wavelet
Transform method (secret image is hidden by modification of the wavelet coefficients of cover image). The
image to be transmitted secretly is both encoded and decoded using these methods and a detailed analysis of the
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resultant images is performed using various image parameters. These experimentally obtained and compared
efficiency parameters, thus, demonstrate theefficiency of the methodology proposed in the paper. Fig. (4.1)

VI. METHODOLOGY

Steganography is a process that involves hiding a messagein an appropriate carrier for example an image or an
audio file. The carrier can then be sent to a receiver without anyone else knowing that it contains a hidden
message. This is a process, which can be used for example by civil rights organizations in repressive states to
communicate their message to the outside world without their own government being aware of it. Less
virtuously it can be used by terrorists to communicate with one another withoutanyone else’s knowledge. In both
cases the objective is notto make it difficult to read the message as cryptography does, it is to hide the existence
of the message in the first place possibly to protect the courier. The initial aim of thisstudy was to investigate
steganography and how it is implemented. Based on this work a number of common methods of steganography
could then be implemented and evaluated. The strengths and weaknesses of the chosen methods can then be
analysed. To provide a common frame of reference all of the steganography methods implemented and analysed
used GIF images. Seven steganography methods were implemented. The methods were chosen fortheir different
strengths in terms of resistance to different types of steganalysis or their ability to maximise the size of the
message they could store. All of the methods used werebased on the manipulation of the least significant bits of
pixel values or the rearrangement of color’s to create leastsignificant bit or parity patterns, which correspond to
the message being hidden

VIL.RESULT ANALYSIS

Admin Page
In Admin Page, Admin login on this page and see the details of Users. Admin can see How many users have
registered, what are the queries of the user etc. Show in figure (7.1) and (7.2).

Steganography

Fig (7.1): Admin login page Fig (7.2): User login page

sSleganograph

BPs 002 B s

Fig. (7.3): Admin can see what are the queries of the user Fig. (7.4): User registration page

User Page
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In User Page, First User will register on this then User will login and fill Complete information. User can send
any data ;fig. (7.5) this datawill be hidden behind the image. If the user wants to send a query to the admin, the
user can Send the query. Show in figure (7.3) and (7.5).

e T
#PsBOaCc.0@ETS" g . .

Fig. (7.5): User can send data ana query.

CONCLUSION

In this research work we reviewed many papers on steganography techniques. These papers are good enough
and have wide future scope. By reviewing these papers, we observed that most of the steganography work is
done in the year 2012 & 2013. In these years, LSB is the most widely used technique for steganography. Some
researchers have also used the techniques like water marking, distortion technique, spatial technique, ISB, MSB
in their work and provided a strong means of secure information transmission. Most of the papers that are
discussed here are taken from IEEE Explore, AICCSA, UET, IJCSE, IJCA etc. This review paperis enough for
them to start their work in this field. The different security and data hiding techniques are used to implement
steganography using LSB, ISB, MLSB.

FUTURE SCOPE

Hiding a file, message or even a video within Another file can be an effective way for malware authors to
obscure their own payload or to exfiltrateuser data. Given the popularity of image sharing onsocial media sites
and the prevalence of image- based advertisement, we expect the recent trend of using steganography in
malware to continue. These papers provide a lot of help to the initiator for starting their work in this field. In
further research we are going to use more advance schemes like steganography with some hybrid cryptographic
algorithm for enhancing the data security

REFERENCE

1. Yang, Chunfang, Liu, Fenlin, Luo, Xiangyang, and Zeng, Ying, “Pixel Group Trace Model-Based
Quantitative Steganalysis for Multiple Least-Significant Bits Steganography”, IEEE Transactions on
Information Forensics and Security, Vol. 8, No. 1, January 2013.

2. Swati malik, Ajit “Securing Data by Using Cryptography with Steganography” International Journal of
Advanced Research in Computer Science and Software Engineering, Volume 3, Issue 5, May 2013.

3. Ishwar jot Singh, J.P Raina, “Advance Scheme for Secret Data Hiding System using Hop field & LSB”
International Journal of Computer Trends and Technology (IJCTT) — volume 4 Issue 7-July2013.

4. G. Manikandan, N. Sairam and M. Kamarasan “A Hybrid Approach for Security Enhancement by
Compressed Crypto-Stegno Scheme “, Research Journal of Applied Sciences, Engineering and Technology
4(6): 608-614, 2012.

5. 1T. Morkel, J. Eloff, and M. Olivier, “An Overview of Image Steganography,” Proceedings of the Fifth
Annual Information Security South Africa Conference (ISSA2005), July 2005.

6. Michel K. Kulhandjian, Dimitris A. Pados, Ming Li, Stella N. Batalama, and Michael J. Medley,
“Extracting spread-spectrum hidden data from digital media “, IEEE transactions on information forensics
and security, vol. 8, no. 7, july 2013.

7. Cheddad, J. Condell, K. Curran, and P. McKevitt, “Digital Image Steganography: Survey and Analyses of

60

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

10.

11.

12.

13.

14.

15.

16.

17.

18.

Current Methods,” Signal Processing, vol. 90, pp. 727-752, March 2010.Bailey, K., and Curran, K., “An
Evaluation of Image Based Steganography Methods”, Journal of Multimedia Tools and Applications, Vol.
30, No. 1, pp. 55-88, 2006

[9] Adnan Gutub, Ayed Al-Qahtani, Abdulaziz Tabakh, “Triple-A: Secure RGB Image Steganography
Based on Randomization”, International Conference on Computer Systems and Applications (AICCSA-
2009), pp: 400- 403, 10-13 May 2009.

R.Amirtharajan, Sandeep Kumar Behera, Motamarri Abhilash Swarup, Mohamed Ashfaaq and John Bosco
Balaguru Rayappan , “Colour Guided Colour Image Steganography” Universal Journal of Computer
Science and Engineering Technology , 16-23, Oct. 2010, pp. 2219-2158.

Anil Kumar, Rohini Sharma,”A Secure Image Steganography Based on RSA Algorithm and Hash-LSB
Technique “, International Journal of Advanced Research in Computer Science and Software Engineering,
Volume 3, Issue 7, July 2013.

R. Patil Rashmi, Y. Gandhi, V. Sarmalkar, P. Pund and V. Khetani, "RDPC: Secure Cloud Storage with
Deduplication Technique,” 2020 Fourth International Conference on I-SMAC (IoT in Social, Mobile,
Analytics and Cloud) (I-SMAC), 2020, pp. 1280-1283, doi: 10.1109/I-SMAC49090.2020.9243442.

Khetani, Y. Gandhi and R. R. Patil, "A Study on Different Sign Language Recognition Techniques," 2021
International Conference on Computing, Communication and Green Engineering (CCGE), 2021, pp. 1-4,
doi: 10.1109/CCGE50943.2021.9776399.

Vinit Khetani, Jennifer Nicholas, Anuja Bongirwar, Abhay Yeole."Securing Web Accounts Using
Graphical Password Authentication through Watermarking". International Journal of Computer Trends and
Technology (IJCTT) V9 (6):269-274, March 2014. ISSN: 2231-2803. www.ijcttjournal.org. Published by
Seventh Sense Research Group.

Gutub, A., Al-Qahtani, A., and Tabakh, A., “Triple- A: Secure RGB image steganography based on
randomization”, Computer Systems and Applications, AICCSA 2009, IEEE/ACS, pp. 400 — 403, 2009.

Dr. Fadhil Salman Abed “A Proposed Method of Information Hiding Based on Hybrid Cryptography and
Steganography “, IIAIEM, Volume 2, Issue 4, April 2013.

K. S. Babu, K. B. Raja, K. Kiran Kumar, T. H. Manjula Devi, K. R. Venugopal and L. M. Pataki,
“Authentication of secret information in image steganography”, IEEE Region 10 Conference, TENCON-
2008, (2008) November, pp. 1-6

M. Chaumont and W. Puech, “DCT-Based Data Hiding Method to Embed the Color Information in a JPEG
Grey Level Image”, 14th European Signal Processing Conference (EUSIPCO 2006), Florence, Italy,
copyright by EURASIP, (2006) September 4-8.

P. Mozur, The New York Times. New Rules in Chine Upset Western Tech Companies. 2015. [Online].
Available:http://www.nytimes.com/2015/01/29/technology/in-China new cyber security-rules-perturb-
western-tech companies.html [Accessed: Oct. 9, 2016].

61

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Car Speed Controller and Accident Avoidance System

Nisha Balani, Aastha Chhattani, Jayati Dayaramani, Kashish Haswani and Simran Bhivgade
Department of Computer Science, Jhulelal Institute of Technology, Maharashtra, India

ABSTRACT

Now a day, the alarming rise of road accidents has become one of the major concerns in India. Unawarness and
disrespect towards traffic rules, reckless driving, rapid growth of vehicle etc canbe identified as factors leading
to this issue. The distress of accidents can be done in no time. Many accidents at High-ways are taking place
due to the close running of vehicles, all of sudden , if the in frontvehicle driver reduces the speed or applied
brakes, then it is quite difficult for the following vehicle driverto control his vehicle, resulting in an accident. In
this paper, we have been proposed to develop a system automatic speed control of vehicle and accident
avoidance.

Keywords: Accident, sensors, GPS, Arduino UNO, Image, OpenCV, Drowsiness Detection.

INTRODUCTION

In the past few years there has been development and many innovations on how to prevent road accidents and to
increase driver’s safety; one of the major developments was the involvement of technology to help in
improvising driver’s safety measures during driving. Usage of driver alertness system has been a very
progressive idea since manyyears and even now, but still there are no fully developed system which can give a
perfect workingmodel of such systems. All system models that havebeen or currently are in used have some
drawbacks like, speed limit, high costing, night vision, regular calibration, complex setup, etc.

Accident avoidance system is an automobile safety system designed to reduce the severity of an accident. Also
known as precrash system, forward collision warning system or collision mitigating system, it usesradar and
sometimes laser and camera sensors to detect an imminent crash. Once the detection is done, these systems
either provide a warning to the driver when there is an imminent collision or take action autonomously without
any driver input (by braking orsteering or both Collision avoidance features are rapidly making their way into
the new vehicle fleet.

Manual transmissions require the use of a clutch pedal, which is placed to the left of the brake pedal. The clutch
pedal is disengaged by the clutch mechanism placed between the engine and the transmission. The clutch pedal
slows down the powerfrom the engine to the transmission when changing gears. The speed is automatically
controlled and a predetermined limit is set. This system to communicate between the transmitter and receiver
has a range of up to 10-100 metres. This is less expensive than other options.

In these types of system face detection has been a very major part of the whole working model. Face
recognition has been all about reading faces and getting all important facial feature information froman image
and representing them in meaning full information form which is then classified or processed in categories. The
most common way of performing face recognition is to use information based on geometric feature of a human
face.

Improvement of public safety and the reduction of accidents is one of the important goals of the intelligent
transportation systems (ITS). One of the most important factors in accidents, especially on rural roads, is the
driver fatigue and monotony.

Fatigue reduces driver perception and decision- making capability to control the car. Usually after 2-3hours of
continuous driving, driver is fatigued and steering performance is deteriorated. In the early afternoon hours,
after eating lunch and at midnight, drivers feel tired much more than other times. In addition, drinking alcohol,
drug addiction and using hypnotic medicines can lead to loss of consciousness.Lack of alertness may delay a
driver's response to a traffic condition by only a fraction of a second.

Different methods have been proposed for monitoringthe alertness of the driver, including position measuring
sensors that track eye movement, steering wheel activation sensors to monitor movement of the steering wheel,
heart rate sensors that attempt to determine if a driver is falling asleep, etc.

The Objective of this project is to develop a system tokeep the vehicle secure and protect it by the occupation of
the intruders. The main aim of the project to develop a system automatic speed control of vehicle and accident
avoidance using eye blink sensor and ultrasonic sensor .whenever any obstacle is detected in running vehicle
depends on distance automatically control the speed of vehicle. The driverin sleeping /drowse position the eye
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blink sensor detects the eye blink is not more than 30 sec eye closed vehicle stop the automatically, it is not
manually. Give alarm to driver alert. The ultrasonic sensor system continuously sends signals anmonitors any
car or other obstacles are in front of car. The distance up to which ultrasonic sensor can work may be up to 4
meter. When any obstacle or vehicle detected by ultrasonic sensor system it will send signal to the embedded
board. After receiving this signal embedded board sends a signal to the motor to reduce the car speed
automatically which can control car speed immediately. Vehicle is controlled automatically without any manual
operation when thevehicle is at 4 meter distance away from the front vehicle.

LITERATURE REVIEW

This literature review covers eleven items relevant to the topic of braking versus steering. The review of
four of these items is based on citations in secondary sources. Malaterre et al. (1987),Ferrandezet al. (1984),
and Fleuryet al. (1988) were described inMalaterre et al.(1988), and the data from Edwards and Malone (1982)
were reported by Forbes(1994) Six field or simulator studies were identified in the literature and are
summarized in the type of vehicle used in the experiment, the emergency situation the vehicle encountered the
number of drivers, andthe driver reaction to the emergency situation. The purpose of these studies was to
determine the types of strategies drivers exhibit when an unexpected obstacle appears in their path. Obstacles
included othermoving vehicles a pedestrian, a plastic barrel, a dummy car, and cones [1]

In a Paper Published in 1973 Rundkvist proposed that Speed was monitored in all situations, but time and
distance to collision were not always specifically stated. The experiments took place on either a test track or a
simulated road. In one case thetrack was on a frozen lake (Rundkvist, 1973).

Each of these investigations had a limited number of trials per driver because it was necessary to
presentdrivers with unexpected situations, and that can be done only a limited number of times in an
experimental session. summarizes five accident -dataanalyses in terms of the source of the accident data,
number of accidents examined, and the driver reactions. Unless noted otherwise, the accidents are not specific
to obstacle avoidance situations, but indicate what drivers do to avoid any type of accident situation[2]

In a paper published in 1976 Hatterick and Bathurst Proposed thatThe drivers' reactions to the emergency
situation were classified by four maneuvers: braking only, steering only, combined braking and steering, and no
action. Hatterick and Bathurst (1976) classified driver behavior in terms of 32 types of maneuvers. In order
to summarize their data for this review, the 32 maneuvers were divided into five categories: braking,
steering,combined braking and steering, no action, andother([3]

In a research report published in 2020, Arokiaraj David proposed their accident avoidance system. Based on
their capacity, two-wheeler motorcycles bikes are regarded the most affordable transportation by the middle
class and low-income individuals. Even people with higher income levels ride two-wheelers with higher-end
amenities. In Asian countries such as India, China, and Japan, there were a large number of vehicle users,
accounting for a large portion of the global gmarket. Nowadays, driving a car is regarded as an unavoidable
human activity in everyday life.

Due to the population boom and increased demand for vehicles, the two-wheeler vehicle industry has seen a
substantial increase in output over the last two decades. According to the most latest information from 2017,
there are approximately Two-wheelers were produced in 650 million units over the world (Arokiaraj, 2015).
India is the world's greatest user of two-wheelers, particularly in the south. In 2016-17, two-wheeler production
hit a new high of 20 million units, with China coming in second with 16.8 million (Sudhakar et, al., 2017). In
the previous year, the Indian car market sold 17.59 million two-wheelers, followed by China[4]

In a research report published in January 2012, S P Bhumkar proposed their approach for accident avoidance
and detection on roads. Technological options for detecting and monitoring driver fatigue levels are still being
developed, with several in the early stages of validation testing or adoption. Previousresearch has looked at the
various technologies and approaches for tiredness detection and prediction. This project is about modern
technology in cars to make them more intelligent and interactive in order toreduce road accidents, as the name
implies. This system becomes more efficient, dependable, and effective by adopting ARM?7. In or with cars, there
area very small number of technologies that monitor human behaviour. We discuss a real-time online safety
prototype that regulates vehicle speed in this research. The goal of such a model is to develop a system that can
identify driver fatigue symptoms andcontrol vehicle speed to avoid accidents. The system'skey components are a
multitude of real-time sensors such as gas, eye blink, alcohol, fuel, and impact sensors, as well as a software
interface that uses GPSand Google Maps APIs for position. [5]
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In a study paper published in June 2021, Areej Muhy Abdulwahab recommended their system as a sustainable
framework for reducing traffic accidents in Baghdad. Traffic accidents are the city's most serious safety and
security issue, with negative consequences for human life, as well as psychological, health, and economic
consequences for people, society, and the city. After 2003, the number of cars in Iraqi cities increased, and
traffic accidents increased as well, with the number of traffic accidents in Iraqi cities increasing from 8 to 11
thousand per year between 2012 and 2018. The number of accidents in the Governorate of Baghdad 12.1
percent of all occurrences in Iraq occur within Baghdad Governorate, with 66 percent of accidents occurring
within Baghdad city (the capital), and 70 percent occurring in Rusafa Governorate . In 2017 and 2018, 30
percent of the population of Karkh was displaced. The most important reasons for accidents in Iraqi cities,
according to a poll, are a lack of obedience to traffic laws and a lack of understanding of them, as well as
archaic legislation and their non-conformity with technology innovations and communications in the
transportation sector. To address the problem of accidents in Baghdad, the research proposes developing an
integrated framework that incorporates sustainable transportation in all of its social, institutional, and economic
dimensions. framework, traffic accidents, Baghdad City, Social Aspect, and Government Level[5].

Algorithms with Explanationl.Condition Check:

The System Detect to detect the car condition whether it is in a good condition or bad condition ifit is in a good
condition then the car will display good condition and will run if a car is in a bad condition then it will display
bad condition and willstop. Start off the program by including the LCD library. This library should be already
downloaded to the Arduino IDE. If for some reason it isn't, go tothe Sketch menu >> Include Library >> Library
Manager. In the top right text box, type in LiquidCrystal then look for the LiquidCrystal Library. Once you find
the library click on it, select the latest version and hit install. Initializing the LCDlibrary is like initializing the
servo motor library: LiquidCrystal lcd(12, 11, 5, 4, 3, 2);the numbers arethe port numbers that are connected to
the pins on the LCD from left to right (LCD is right-side- up).Begin the LCD by using the code bellow:
led.begin(16,2); /16,2 for 16x2 LCD screen

2. OBJECTDETECTION
The System detects the object when the car is running in between the collision can happen so itwill detect the
object and stop the car and will display the message that the object is detected.

Ultrasound is an excellent way of figuring out what’s in the immediate vicinity of your Arduino. The basicsof
using ultrasound are like this: you shoot out a sound, wait to hear it echo back, and if you have yourtiming right,
you’ll know if anything is out there and how far away it is. This is called echolocation and it’show bats and
dolphins find objects in the dark and underwater, though they use lower frequencies than you can use with your
Arduino.

3. FACE RECOGNITION

Once the enhanced frame is received, the face detection algorithm is applied to on it. This is done with the help
of Haar cascade file, it contains a number of facial feature template such as height, width, and threshold of the
face. Since the face of the driver will occupy a large amount of frame that’s whyto reduce processing time we
are specifying the detection of object of a particular size instead of detecting object of all possible size as it is
default option for edge detection function in OpenCV.

4. EYE DETECTION

After detecting the face, the next step is to detect theeyes of the driver, and this is done by using same procedure
whichwas used to detect the face of the driver. But here we reduce our detection area by marking a region of
interest inside our frame. This region of interest is marked based on the points like,the eyes will occupy the
upper part of the region butsome pixels below from top and at some distance from the horizontally mid part of
the region.

After marking the region of interest in frame the sameedge detection technique is used to detect eyes. Sincethe
operation is performed only in the marked region of interest, thus reducing the processing time.

5. DROWSINESS DETECTION

Once the eyes are detected, we concentrate on the eyes area and monitor the pixel values in that area. If the
pixel values in that area is white that means the eye is open, if the pixel values of that area is not white that
means the eye is closed. When an eye is detected to be closed a timer is started to count the total time the eye is
remaining closed if this timer getsstop in a second or less that means the eye was blinked, if the timer goes
above 5 or 7 seconds for both the eyes that will indicate drowsiness and an alert will be given via buzzer. A
count of these alerts will also be stored in the system by which we are analyzing.
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RESULT ANALYSIS

To test the simulation result of the system we used front ultrasonic sensor. By interfacing the overall system
control circuit with proteus and loading the arduino compiler we have seen the simulation of our designed
system and observed the following results.Simulation result for front sensorWhen front ultrasonic sensor
reading above50cmin real system it indicates that there is no any type obstacle near to the car and the speed
of caris controlled with driver. When the reading of the ultrasonic sensor is read between 50cm&45cm in the
first step the light emitting diode (LED) is switched ON in real system it indicates there is obstacle on the way
of the car but the distance is farand led blink 10 times andspeed is decrease slowly . So the driver has enough
distance to take measure and automatically speed of vehicle is reduced according to the reading of ultrasonic
sensor. When the ultrasonic sensor readsfrom 45cm to 15cm in the next step still the speed of vehicle is
reducedand LED blink 10 times to a vehicle is reducing its speed to backer vehicle.Againas the ultrasonic
sensor reads below 15cmvehicle is automatic stop. This implies that the obstacle become closer to the vehicle
and the driver does not have enough time to take measure.Simulation result for back sensor As described
before we have used back ultrasonic sensor for alarming purpose only rather than braking. When back
ultrasonic sensor reads above 50cm ranges from in real system it indicates that there is no any type obstacle
near back to thevehicle. When the reading of backultrasonic sensor is between 50cm & 30cm in the next step
the green light emitting diode (LED) is switched ON andtwo read lights itblinks 10 times to inform decrease
your speed to vehicle coming in back side .whenthe reading of ultrasonic sensor is below 30cm in the further
step the buzzer is switched ON and red led is activated.

In the manual transmission, accident avoidance can be more important aid in constructing smarttransport
system in Bangladesh in near future.

The aim of this project is to decrease the accidents by controlling the speed of vehicles. This system is
more efficient, and supportive topassengers. Since active RFID technology permitsto detect the presence
and identify of the vehicles reliably and sufficiently in advance, so corrective actions on the vehicle’s
behaviour canbe taken.The vehicle speed is successfully controlled as a result of the detection of the
signals, increase the driver’s safety. In our project,only the test vehicles was present on the road.

CONCLUSION

This study shows the role of reducing vehicle speed automatically and its contributions to the safety of
pedestrians and road users. It is found that the use of the vehicle speed control system contributes a lot in
minimizing the accident rate that occurs due to the negligence of the driver to disobeying roadside signboards in
special zones.When it comes to activities like driving, timing is what matters the most. That’s why any system
created to monitor drowsiness should be capable of generating the best possible accurate results in minimal
possible time.

In the manual transmission, accident avoidance can be more important aid in constructing smarttransport
system in Bangladesh in near future.

The aim of this project is to decrease the accidents by controlling the speed of vehicles. This system is
more efficient, and supportive to passengers. Since active RFID technology permits to detect the presence
and identify of the vehiclesreliably and sufficiently in advance, so corrective actions on the vehicle’s
behaviour can be taken.

The vehicle speed is successfully controlled as aresult of the detection of the signls, increase the driver’s safety.

We have seen that car accident is the current problem in both worldwide and in our country. we focused on,
one of the common modes of accident occurs when two vehicles are traveling in the same direction, one
going behind the other. We know that total collision avoidance is impossible but we can reduce it by small
percentage. So we try to develop a car collision avoidance system by using ultrasonic sensor as obstacle
detector microcontroller as processing unit ofthe system. Also we have designed overall control circuit for the
system based on their specification, developed arduino-program for the microcontroller and interfacing the
various components with proteus. Finally, we have simulated the system and obtain expected results. As
shown in the simulation when we Varies the value of the ultrasonic sensor the system shows two stages; the
alerting and automatic braking stage. The alerting stage by itself it has two steps lighting and sounding
stages by using LED and buzzer respectively. When the obstacle is located in the alerting range either of the led
or buzzer actuates depending on their limited range to warn the driver and when the obstacle is located on the
braking range the dc servo motor reduces speed and braking will be applied to the car.
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Design and Implementation of AI Based Chatbot for Healthcare Assistance
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Department of Computer Science, Jhulelal Institute of Technology, Nagpur, Maharashtra, India

ABSTRACT

Medical services are vital to carry on with a decent life. Notwithstanding, accomplishing the discussion with the
specialist for each medical issue is undeniably challenging. The thought is to make a clinical chatbot utilizing
Artificial Intelligence that can distinguish the sickness and give essential insights regarding the illness prior to
counseling a specialist. This will assist with diminishing medical services expenses and increment availability to
clinical information through clinical chatbot. This chatbots are PC programs that utilization normal language to
collaborate with clients. The medical services chatbot stores the information in the data set to distinguish the
sentence watchwords and to settle on an inquiry choice and answer the inquiry.

Keywords: Healthcare, Artificial Intelligence

1. INTRODUCTION

Through this medical care chatbots individuals can speak with text interface and help answer through
computerized reasoning. Ordinarily, a medical services chatbot will speak with a genuine individual. Chatbots
are utilized in applications, for example, web based business client support, call focuses and Internet gaming. In
this, medical service chatbots programs are worked to naturally draw in with got messages. Chatbots can be
modified to answer the same way at a time, to respond diversely to messages containing specific watchwords
and even to utilize Al to adjust their reactions to fit the circumstance.

Number of developing medical clinics, nursing homes, and, surprisingly, private focuses, as of now use online
Chatbots for human administrations on their destinations. These chatbots associate with potential patients
visiting the site, assisting them with finding trained professionals, booking their arrangements, and motivating
them to get to the right treatment. In the event that any case, the use of man-made brainpower in an industry
where people resides could be being referred to, in any case begins apprehensions in people. It raises issues
about whether the undertaking referenced above should be appointed to human staff. In this medical services
chatbot framework will assist clinics with providing medical care help online 24 x 7, it will answers profound as
well as fundamental inquiries. It additionally assists with creating leads and naturally conveys the data of leads.
By posing the inquiries in series it helps patients by directing what precisely he/she is searching for.

2. LITERATURE SURVEY

Here’s the review in view of to perceive feelings order utilizing Al techniques. The examinations train feelings
arrangement models from a great deal of marked information in view of repetitive brain organization (RNN),
profound learning, and convolution brain organization. Semantic collaboration is generally critical to direct
utilizing Natural Language Processing (NLP) and Natural-language age (NLG) to get discussion of clients. Here
the multi-modular methodology is utilized of feeling acknowledgment. They have gathered corpuses to learn
semantic data of words and address as vector utilizing the word vector, equivalent information on lexical are
gathered. "' A text acknowledgment talk bot is created in this paper. The inquiries posed to the chatbot are not
perceived are additionally handled utilizing the master arrangement of outsiders. The web bots are made as
web-companions in view of text, a client performer. In the event that the program isn't just text-based, prepared,
they focused on the better framework here. Acknowledgment of information from the server reaction and
handling of data. The server utilized here is a black box approach in light of SOAP. Utilizing a specialist
framework makes it conceivable to work on limitless and independent insight. ! This medical services chatbot
expect to cause a correspondence to interface with human and machine. Here the framework stores the
information data set to recognize the sentence and settling on a choice to address the inquiry. The chatbot
information is put away in RDBMS ! The chatbot executed involving design in which the request for the
sentence is perceived and saved reaction design. Here the creator depicts the execution of the chatbot Operating
framework, programming, programming language, information base and how consequences of info and result
are put away. Here the info is taken utilizing text () work and other accentuation is eliminated utilizing trim ()
capacity and irregular () work is utilized to pick a reaction from the information base. The chatbot is utilized for
an amusement reason. /! Here they use n-gram procedure for removing the words from the sentences. Here n-
gram is utilized for examination and allowance of the contribution with case information involving Moro
phonemes and phonemes as the choosing boundary. Likelihood examination for the nearest match is performed.
The last articulation is diverted through a specialist framework. ! The chatbot created here for medical services
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purposes for the android application. The client sends the instant message or voice message utilizing Google
APL Here the client finds just related solution from the chatbot. SVM calculation is utilized to characterize the
dataset. Here the Porter calculation is utilized to dispose of undesirable words like additions or prefixes. '’ The
various records served in web, the substance is checked by labeling the dataset utilizing n-gram based low
layered exhibition, TF-IDF lattice that creates S, U, and V lastly increasing the 3 networks cosine comparability
is determined. " Here the chatbot is made for the client care that capacity as general wellbeing administration.
The application utilizes Ngram, TF-IDF and cosine comparability. The information base is brought up for
putting away the issue and reply. The application obviously shows separated the watchword from the inquiry
and by utilizing unigram, bigram, and trigram which helps in quick replying.”® Authors have recommended a
structure which is utilizing R language to speak with Chatbot by utilizing AIML. In this, creators have proposed
a model which is more reasonable for the instructive reason, thought behind this study is to give more intelligent
way to understudy to get interface college system. !

3. IMPLEMENTATION

While the innovation is creating in man-made consciousness controlled visit bots has existed for quite a while,
another perspective piece spreads out the clinical, moral and lawful angles that ought to be see prior to applying
them in medical services. And keeping in mind that the development of COVID-19 and the social separating,
quarantine that goes with it has provoked more wellbeing frameworks to investigate and apply mechanized visit
bots, the creators of another paper distributed by specialists from Penn Medicine and the Leonard Davis
Institute of Healthcare Economics still urge wariness and care prior to continuing.

In view of the general novelty of the innovation, the restricted information that exists on chatbots comes
principally from research rather than clinical execution. That implies the assessment of new frameworks being
instituted requires steadiness before they enter the clinical space, and the creators alert that those working the
bots ought to be sufficiently agile to rapidly adjust to input.

§ Account Login - O X

Health Care Chatbot

Login

Register

Fig 1: Homepage
This is an account login page or a home page of HealthCare chatbot if you have already register yourself then
go for the login button it will take you on the login page in that login page you have to add your username and
password and you can proceed further but if you haven't register yourself go for the registration button you
have to click on the register button and it will take you to the registration page in that you can set your name
and password after that you can proceed to next page.
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{ Register = 0 X

Username *
Email *
Phone number *
Password *
Confirm password *
Gender *
dateofbirth *

age’

Fig 2: Registration page

Here, we have the registration page. As the registration page open, there are list of options for registration as
shown in fig 2. Fill all the details‘as mentioned. Click on the register button you can proceed to the next page.

§ Register - 0O X
Registration Success

Click Here to proceed

Fig 3: Registration success

After, registration you can see the registration success page, and Click to “click here to proceed” button, then
you will proceed to next page.

{ Login - 0 X

Username *

Password *

Login

Fig 4: Login page
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Here, display of login page. In login page, enter your name and password that you have set on the registration
page, enter your name and password you can proceed to login button.

No &

Clow St

Fig 5: Interface page

Now, you can observe question and answer page in which you have to question your problem and proceed to
start button and this will help you to answer your question and help you to cure.

4. Flowchart

) List relevant .

questions User Question

A YES | Deliver
e = Answer
Found?

Fig 6: Al chatbot flowchart

5. CONCLUSION

In medical services Chatbot is an extraordinary apparatus for discussion. Here the application is too created to
give nature of replies in a brief timeframe. It eliminates the weight for supplier by straightforwardly conveying
the solution to the client utilizing a specialist framework. This undertaking is created for the client to save their
time in counseling the specialists or specialists for the medical care arrangement. Every catchphrase is stacked
down to get the appropriate response for the inquiry. The Web connection point is created for the clients, to the
information question. The application is improve with the security and adequacy overhauls by guaranteeing
client avoidance and characters and recovering responses thus for the inquiries.

6. Scope For Future Work

In our undertaking we will execute auto med Al medical services chatbot that create questions connected with
wellbeing and illnesses and we can answer to this inquiries for medical services issues and as far as many
inquiries pose by a chatbot we can answer this inquiries in the chatbox our Al medical care chatbot will actually
want to foresee sickness and preventive measures and naturally propose favored specialist in the premise of
anticipated illness.
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ABSTRACT

Among the challenges that we face in our day to day life one of most unavoidable challenge is parking the car
wherever we go. As our need increases our travelling increases but due to drastic increase in usage of vehicles
and increase in population we face the tough task of parking our car particularly during busiest hours of the day.
During peak hours most of the reserved parking area gets full and this leaves the user to search for their parking
among other parking area which creates more traffic and leaves them with no indication on availability of
parking space. To overcome this problem there is definitely a need for designed parking in commercial
environment. To design such parking slot we need to take into the account of reservation of parking slot with
optimal parking space which depends on cost and time. Additionally, four hours prior to his expected arrival,
the user can prebook a slot in the area he desires if it is available. This will help reduce the load on the
administrator as his physical work reduces drastically and user can search the parking slot through Android
Application. Payment services are made available using Google Wallet, so the user is required to own a credit
card or debit card. Application relieves the user from the hassle of manually searching and waiting for empty
slots to park the vehicle.

INTRODUCTION

1.1 Motivation: The increase in city traffic is one of the major effects of population growth especially in urban
areas. Due to this searching for a vacant parking area during peak hours is not only timeconsuming but also
results in wastage of fuel. The drivers keep searching for suitable parking lot which leads to increase in traffic.
Increasing volume of vehicular exhaust creates a negative impact on the environment. Hence reservation-based
smart parking has become the need of the day. Parking is an essential component of the transportation system.
A typical vehicle runs for one hour on an average and is parked for 23 hours in a day. It is also important to
consider that a typical vehicle usually needs three different parking spaces-one at the owner’s residence, second
at owner’s office/business place and third at recreational/entertainment facilities.

1.2 Problem Definition: The Smart Parking Application aims at helping users to find the most suitable area for
parking make reservations and extend them, if required. It enables parking administrators to define and manage
parking spaces as well as enables parking operators to authenticate users against their reservations when users
enter the parking area. Users access location based information and request system services via mobile
applications and parking operators verify reservations via mobile applications whereas parking admins may
manage the parking area details via a web application.

1.3 Relevance of Project: In order to satisfy the increasing demand for the parking areas, parking management
organizations are trying to implement better and technologically advanced solutions. A variety of
methodologies have been implemented abroad to disseminate parking availability information through various
platforms. The smart parking application will enable real-time parking availability checking and reservation
thereby providing a hassle-free parking solution for users.

LITERATURE REVIEW

Current Systems for smart parking includes: Smart parking using RFID [1] : RFID technology is an automation
technology with main components as RFID readers, labels, computers, barriers, software etc. The software is
for management, controlling, transaction reporting and operation tasks for parking lots. This vehicular data is
fetched from database to verify a vehicle when it enters the parking lot using RFID reader. When a vehicle
wants to check out, the authentication is done by analysing check-in details. The drivers will be notified about
the availability of parking lots at the entrance itself. Hence, no time is wasted looking for park space.

Reservation based smart-parking [2] : Reservation based smart parking system aims at broadcasting real time
parking information to drivers via an application. The system mainly uses Zigbee sensors and smart phone
support for deployment. This system enables the users to reserve a particular parking space in advance by
accessing its availability information in specific parking district. It is also equipped with payment option
including dynamic pricing for users. Light and vibration sensors detect whether a vehicle is present in the lot.
Bluetooth module is responsible for communication between user and the sensor information. The major
disadvantages include shorter range of bluetooth and bottleneck situations may arise in case of heavy traffic.
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Smart parking reservation system using SMS [3] : This system enables users to reserve their parking places
using SMS. Once the reservation is confirmed, the users will receive the one time password(OTP) to enter the
parking area and the lot number for parking. If they exceed the time to reach the parking area, the password will
expire and the reservation will be cancelled. The system is subdivided into Reservation and Access system. The
reservation is handled by a micro-RTU (Remote Terminal Unit) configured with SSE OPC (OLE for Process
Control) Server. The access system is handled by a microcontroller-IC16F877- which measures time periods for
validity of passwords, stores/provides information on the availability of parking spaces as well as allowing or
denying access to the parking area. A weight sensor is positioned at the lot area to sense the presence of the
vehicle.

ParkNet : Drive by sensing road-side parking statistics [4] : ParkNet is a mobile system comprising of vehicles
that collect parking space occupancy information by driving by. The vehicle includes a GPS receiver and
passenger-side facing ultrasonic rangefinder to determine vacant parking spaces. The data collected is integrated
at the central server producing a real-time map of parking availability thereby serving user*s requests. In order
to achieve accuracy of location, environmental fingerprinting approach is devised. It makes use of GPS module
and ultrasonic sensors for end to end communication. A real-time map is generated to reflect the occupancy
with respect to a timestamp. The drawbacks are mainly due to limitations of sensors and complexity involved in
cases of multi-lane parking.

Drawbacks of Existing Systems

Rfid System: This system is considerably expensive. The RFID tags are application specific, no one tag fits all,
more than one tag can respond at the same time. This system fails in case of internet disconnection. If two
vehicles enter a parking lot side by side, being within the range of the RFID reader, the system will not read
their identification information and process it. Electromagnetic spectrum signals are relatively easy to jam using
energy at the right frequency.

Reservation Based Smart Parking System: The reservation based smart parking system is expensive and also
difficult to maintain. The problem of bottleneck may occur due to heavy traffic.

Smart Parking Reservation System Using Sms: The system is a standalone system i.e. The system is
designed for individual use by parking areas, and not a centralized system encompassing reservation for all
parking areas within a region. As the system uses CMOS flash memory for storage of parking information, the
database can be scaled within hardware limitations.

Parknet: Drive by sensing roadside statistics Errors in providing accuracy of locations and occupancy. It is
expensive and more complex due to lane detection mechanism. If the vehicle does not move within a specified
speed range there may occur failure of ultrasonic sensors to detect distances.

Current parking systems contained in office buildings, malls or public parking lots using automated parking
gate systems use systems that only provide information on the length of the driver's parking and the vehicle
images used to obtain cost information to be paid. In the existing system there are some problems where drivers
sometimes do not get parking because parking attendants do not know that the parking lot is full. In addition,
the other problem is that drivers sometimes do not know whether when he gets into the parking lot he will easily
get an empty parking lot so it does not take long to park and does not make the driver exhausted to find parking.
The current system still leaves the driver confused whether the parking lot is full or available. So when the
driver picks up a ticket, he thought that the parking lot is available.

Proposed System for Implementation

Starting the Application: The user needs to install the application on his android based device. after
installation, the icon of the app will feature on the home screen of the user’s device.welcome screen will be
flashed to the user on opening the application. The proposed system is the combination of smart parking and the
Slot allocation with the Android application. In the existing system, a dynamic algorithm is carried out, which is
a random allocation method. It randomly allocates parking lot to the users.

Registration: Initially, the user has to register his details with the application for the first time. This is a
onetime registration. The user has to enter details like username, gender, phone number and email-id. All this
data will be stored on server. Booking for slots mandatorily has to be done four hours prior to arrival.

Selection of Location for Parking: The client is provided with multiple parking locations. Client has to select
one of the locations provided where he desires to park the vehicle.
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Select Vehicle Type: After selecting the location, options for the vehicle type is provided i.e. 2-wheeler or 4-
wheeler alongside the rate chart for parking charges is prompted.

Availability Status of the Slots: Based on the type of vehicle selected availability of the empty slots will be
displayed along with the total slots reserved for that vehicle type. Colour coding is used to indicate empty v/s
reserved slots. Green indicates empty slots and Red indicates that currently there are no empty slots for
reservation.

Enter User’s Details for Slot Reservation: In case the slot is available, the client can proceed further with the
reservation & payment process or else he can go back to change the location/vehicle type or else can terminate
the entire process.

Confirmation: On successful reservation, a confirmation page with user details is shown which is editable.
The smart parking application is collectively implemented in following modules:

A) Website for the Administrator: - Website enables Administrator to perform functions: Add, View and Edit
a parking area.

B) Mobile Application for the End-user:- Mobile Application for the Operator helps in Authentication and
Billing functions.

C) Mobile Application for the Parking Operator: - Mobile Application for the End-user provides functions —
Search, Book, View, Cancel slots.

A single database stores information regarding parking areas, users and their reservations. The database consists
of tables: admin, operator, parking area, parking lots, parking session, user, user_cars.

Administrator Functions
1. Add Slot: On selecting an area on the map, its latitude and longitude is obtained by the system and then the
admin has to fill in the remaining details.

2. View Slot: On selecting a marker on the map, the admin can view the details of that parking area.

3. Edit Parking Area Details: The admin can edit the parking area details by editing the form displayed after
viewing the slot.

T AL v e |
vehicle departure|

send information aboul
vehicle departure 1o CIS

recelve information about
vehicle departure from PIS

number of free
parking spaces 1"

send a new number of free
parking spaces to PIS

of free parking spaces

Figure 1: System Flowchart

/ receive a new number
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Operator Functions:-

1. Authentication: When user enters parking area, operator verifies reservation using session id and car
number of the user. Before Authentication (when the user arrives at the parking area), the status of parking
lot is ,,booked™ which is later changed to ,,occupied” when the user enters the parking area after
authentication.

2. Billing: The operator enters the car no and session id to get the bill generated for a particular through the
mobile application. On billing, out-time registered, bill amount calculated and updated, status changed to
»finished” and Parking lot status changed to ,,available” and total number of parking lots in the given
parking area are incremented.

End-User Functions
1. Search Parking Area: On selecting a location, user can view detailed list of parking areas, their availability
and the pricing.

2. Book Parking Lot: The user is required to enter id of the required parking area and duration of reservation
to book a lot as per availability. After booking, a unique session id is given to user to confirm booking.

3. View Booking: The user can view his current booking details like location, session id and status of booking
through the end user’s application.

4. Cancel Booking: The user can also can his current booking. On cancelling, parking session status becomes
“cancelled” and availability of slots gets automatically updated.

FUTURE DIRECTIONS

The Application can be developed for other popular mobile operating systems. In future, our application can be
implemented on the existing operating systems like iOS, Windows and BlackBerry also on the upcoming and
promising operating systems like Firefox OS, Jolla and Tizen. Our application can be used as an alternative to
the present parking systems in malls, at railway stations, near airports, theatres, etc. as an efficient means to
park. Online Wallet can used to make secure payments fast and convenient.

Electric vehicles, which add another measurement to in determining how quickly cars leave their parking
spaces, with charging credits (such as accessibility of charging stations, time and charging term, and evaluation
and energy markets) becoming a key factor. Autonomous vehicles, which will generally change the use of
vehicles and how they leave parking spaces through self-leaving abilities and mechanical valets.

Conclusion: The present time brings us a constant increase in the intensity of road traffic. This problem brings
strong negative externalities of urban transport, such as environmental pollution, noise, congestion, and traffic
accidents resulting from high traffic density. Solutions for this problem are always time-consuming and
expensive. In historical centers of Slovak cities, it is not possible to build new parking areas anymore. There is
no more space, so there is only one more option. We should improve the efficiency of parking. Due to
advancement in technology, drivers are demanding easier and less time-consuming parking facilities. There are
various methodologies of smart parking that have been implemented to provided better services to the end users
and improve the overall management of the existing parking system. The real time monitoring of available
parking lots and allotment of the suitable parking area by advanced reservation are some of the characteristic
services provided to the customers or end users through a user friendly interface like a mobile application or
using SMS services. After analyzing the different solutions, it is observed that there are some drawbacks of each
system like excessive use of expensive sensor modules, difficulty in sensing accurate parking availability data
due to speed constraints of the vehicle, use of certain modules like Bluetooth that function efficiently only for
short distance, inefficient user authentication techniques and centralized management of the database of parking
areas in different regions. These drawbacks need to be eliminated to enhance the overall performance of the
system.
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ABSTRACT

As we are moving forward in the digital era, security is becoming a major issue. With everything available
online, from storing data to browsing anything in the world from anywhere. Businesses are now using the
digital platform to store the company data. This data may contain confidential information, employee’s details
and customer’s information. In order to secure the confidential data, we are introducing a software containing
six different encryption and decryption algorithm. The user/business will encrypt and decrypt their data with
any one of the algorithms.

Keywords: Data leak, Data leakage, Encrypt, Decrypt.

I. INTRODUCTION
Today the world regularly depends on transfer of information i.e. transferring data from one individual to
another person. The data transferred to the distributor must be secured, confidential and must not recurrent as
the data shared with the authorized third parties are highly important and confidential. The proposed model for
the transmission of the data deals with data encryption and data decryption. But the sender also must ensure that
the correct, private data must be sent to the right receiver.

The proposed model works upon the Secure Hash Algorithm generally known as the SHA Algorithm. In
general, SHA is a group of Function which are used to encrypt the data which is to be communicated between to
organizational bodies. SHA Algorithm has its versions.

Data security is a major issue faced by many organizations and businesses. Companies stores crucial data
related to the business, employees or customers which if leaked or went into wrong hands may lead to misusing
of the data. There are various ways through which the data can be leaked, one of which is sharing data with
company stakeholders or any person that is authorised to access the data. In this case it is very hard to identify
the culprits through whom the data is leaked. The other way of data leakage is through hacking. Everything has
gone digital now, internet connectivity is available to all organisations which makes it easy for external forces
to hack into any system and retrieve their personal data. In order to stop the organisations data from being
misused we are introducing a software. These software gives the user/organization various encryption
algorithms through which they can encrypt their data.

The date will be encrypted by using different types of algorithms which are MD5, SHA1, Hashing algorithm,
SHA256. These are all different hash functions.

A cryptographic hash function has a very crucial role in cryptography to achieve certain security goals such as
authentication, security. The reason behind using 6 different types of algorithms is that the person who is in
charge for the data of the organisation can use any one of the algorithms that he/she is familiar with. Since all of
them are hash function but they are unique from each other, for example MD5 produces a 32-character message
digest, while SHA1 produces a 40 characters hexadecimal. Also, each algorithm has a different speed compared
to each other as SHA1 is fastest hashing function than SHA256.

Our main idea behind this whole project is that the data for the company’s should be kept safely from the third-
party users so that any kind of malpractices cannot take place and also if by any chance the data gets leaked it
will be encrypted by using our software and hence the leaker will not be able to identify or decrypt the data
easily and we can easily protect our data.

II. LITERATURE SURVEY
The analysis in the field of data security has resulted to a number of methods looking subsequent to leakage
detection.

Author’s Name | Year of Publication Description
Riya Naik, 2019 In this research they have
Manisha Naik described the technique using
Gaonkar which a distributor can correctly
hand out record to the user to
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raise the probability of exposing a
guilty user.
V.Vijayalakshmi 2010 In this research they have
, T.Rohini, provided security of data during
S.Sujatha, its dispersal or transmission and
A.Vishali also detected if the data gets
leaked and who is the culprit.
Neeraj Kumar, 2014 In this research they have
Vijay Katta, portrayed division and replicaton
Himanshu of data in the cloud for Optimal
Mishra, Hitendra Performance and Security which
Garg fragments owner’s files into
numerous blocks and replicate
them into the cloud area.

PROPOSED SYSTEM

The data owner encrypts the file before sending it to the Cloud Service Provider. The encryption algorithm has
several steps and composed of key Chooser, Circular Array Inverter and Circular Array shifter [7]. The
encryption algorithm is designed, the information at highest factor by applying series of rotations on every
block character and the key is rotated for every character. From this it is ensured that same key is not used for
encrypting every character and hence this algorithm is called as key motor encryption algorithm. The file is
divided into blocks and confidentiality is emphasized on every character level of a block. The binary equivalent
of block character is stored in circular array and number of moves the circular array is rotated is decided by the
CA Shifter. Where every rotation divides the data by 2 and this will optimize the data to its least value and
hence the privacy of data is ensured [6]. Since stepper movement of CA is different for different character it's
hard/impossible to determine [5].

ENCRYPTION
Step 1: Choose the encryption mode and provide a valid path of the data that needs to be encrypted.

Step 2: Checks for the validity of the file.

Step 3: Request for the passkeys.

Step 4: Combine the various keys and hash them to produce the resultant passkey.
Step S: Encapsulate the data to avoid any loss and archive it.

Step 6: Encrypt the data and break it into small chunks to disassociate the entire data.
Step 7: Encrypt each chunk with the passkey and archive them as one.

Step 8: Encrypt the archived chunks of data for the final time and assign the file an extension for additional
security.

DECRYPTION
Step 1: Choose the decryption mode and provide a valid path for the encrypted file.

Step 2: Validate the file and check for the proper extension.

Step 3: If the file is valid and the path available, accept the initial number of keys that were given during the
encryption.

Step 4: Since the data is already encapsulated the data loss is negligible, perform decryption on the file and
release the chunks of data from within.

Step 5: Decrypt the chunks and assemble them back in the initial position.
Step 6: Compile the chunks to form a single entity and perform the decryption for the final time.

Proposed method includes the methods of encryption and decryption. Various businesses and organizations can
use this system to secure there confidential data Distributor will be Company personnel is responsible to
distribute data to third parties. Distributor has functionalities of adding agents, storing data, distributing data,
tamper detection and finding attacker agents Agent or client will be third parties who are involved in business
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and receive data from distributor which could be mailing list, employee salaries, multimedia data, etc. The
primary step of data transfer phase is information retrieval and encryption[2]. Information about the data is
obtained which identifies the data uniquely. Once the information is retrieved, message (MS1) is created using
retrieved information and recipient’s client ID. Additionally the message is encrypted utilizing symmetric key
encryption i.e. Advanced Encryption standard (AES) algorithm to avert any tampering to the information. AES
Algorithm is considered to be more effective for stenography purpose as it works more rapidly than triple DES.
AES has inbuilt flexibility in key size. In AES, key with 128 bit key length uses 10 rounds, 192 bit key length
utilizes 12 rounds and 256 bit key length uses 14 rounds. Each round uses different key generated from original
AES key.

IV. IMPLIMENTATION

Sign Up Page X M {nosubject) - anjuichawla23126. x | + Vo= x

<« C @ localhost/data_leak/ 2 v O@ :

Registration Form

NAME

Mobile Number
Email Address
Password

Already have an account? Signin

- o oy ) o e
HJl © Type here to search i ) M m = @ o ¥ { ) ENG o 2000 &

Fig 1: Registration Page/Login page
& Sign In Page X M (nosubject)- anjuichawla2312€ X | + e = a X

¢ C @ localhost/data_leak/signin.php e % 0@ :

Sign In Your Account

Registered Email or Contact Number

Password

Dont have an account ? CREATE AN ACCOUNT

Ll © Type here to search

== = . 10:19
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Fig 2: Sign in Pagg
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<« G @ localhost/data_leak/enc/shal.php 2+ O@

Personal Data Encrypted in SHA1

First Name

Sanskruti |

Last Name

Jalte |

Email Id

s jalte0987@gmail.com |

Mobile No

9764008234 |

Address

godhani |

DOB

26-09-FIY m] |

ﬂ £ Type here to search

Fig 7: SHA1 Algorithm
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Fig 8: Database for SHA1
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[ localhost/data_leak/view/shalpl X M (no subject) - anjuichawla2312@ X | =+ v - x
& C @ localhost/data_leak/view/shal.php 2 & O@ :
SHA1
First name Last name Email Mobile Address DoB
Sanskruti Jalte sjalte0987@gmail.com 9764008234 godhani 2000-09-26
Sanskruti Jalte sjalte0987@gmail.com 9764008234 godhani 2000-09-26
Home Back
: » = 10:22
H P Type here to search i N E ) NG o B

Fig 9: Decrypted data for Shal technique

V. CONCLUSION
The proposed journal can be concluded with the fact that the given model comes along with solution to
problems of data leakage and the security of the data being transmitted.

Preventing sensitive data from being compromised is an important and practical research problem. The
algorithms in this project achieve precise results by discounting fields that are repeated or constrained by the
protocol. Specifically, in our scheme tags should be authenticated by the client in each protocol execution other
than calculated or prestored by the client.

The proposed technique will provide better security against data leakage problem. We can detect the data which
is leaked in real time by using this method. It also secures different types of active and passive attacks like SQL
injunction.

The proposed technique is computationally cost effective in terms of time and space users. Therefore, this can
be useful in distributed computing environment to protect data from data leakage.

The proposed technique is based on MD5, SHA1, SHA2, Blow fish, Hashing, Crypto algorithm.

VI. FUTURE SCOPE
As we have seen that this proposed model enhances and advances in the security and detection of data leakage
and even stands with the possibility of what data has been leaked.

We have shown it is possible to assess the likelihood that a user is responsible for a leak, based on the overlap
of his/her data with the leaked data and the data of other users, and based on the probability that objects can be
'guessed” by other means or by some means of other techniques.

The model used here is relatively simple, but it does capture the essential trade-offs. The algorithms we have
presented implement a huge variety of data distribution strategies/techniques that can improve the chances of
identifying a person in further research work.

We can demonstrate this for dynamic block level operations on some encrypted data blocks for various
operations such as insertion, deletion and updating, which we consider is our improvement for our work.

The future scope of the proposed work includes easier accessibility for non-technical users by providing a
Graphical User Interface (GUI) level interface.

Our future work includes the investigation of the agent guilt models that capture leakage scenarios that are not
studied in this paper.
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An Anti-Piracy System for Preserving the Authenticity of Software

Priyanka Dudhe, Mansi Mate, Prachi Ghugal, Nitu Tembhare and Esha Sangode
Department of Computer Science, Jhulelal Institute of Technology, Maharashtra, India

ABSTRACT

Software piracy has become a major problem for software industries. Piracy is rampant on the web that causes a
substantial risk to software outcome manufacturers. Intruders can get the direct access to the software by the
virtue of manipulated codes and certain set of programs and can pilfer the important information of users or of
an organization. Consumer crime is generally believed to damage both software firms (low profits) and
customer purchases (high prices).This paper is aimed to sustain cyber-crime prevention and ensures that the
software is being accessed by only registered authorized users.

Keywords: Unique I’d, Key generation, Copyright, Authorization, Prevention, Infringement.

8. INTRODUCTION
Software is a necessary requirement in today’s modern world of technological development. Copyright
infringement is becoming a major concern in today's world, which is why anti-pirated software is so important

%1 Piracy is rampant on the web, and cause a serious effect of the organization "\,

Unauthorized copying of programs is accessible over the web and financially poor users are unable to get the
software license becoming the considerable cause beyond the growth of copyright infringement"”. Software
piracy continues to grow worldwide due to lower price and effortlessly can be clone” . The consequences of
piracy raise are ruinous”. Through the medium of viruses, intruders can directly approach to the software and
can pilfer the data °!. Software hacking involves the use or dissemination of information without the express
written consent of the software author "',

The biggest issue of copyright infringement have imperil of worms and harmful programs to the software
system which leads to damaging software liability and data become unusable''*. The impact of crime has risen

on the manufacturer agencies dramatically, reducing their effectiveness'’.

This is a misnomer for software companies / manufacturers, people who copy the original outcome unlawfully
and share it to many users that don’t have valid licenses to get the access in another system without proper

registration to the system'®’.

» Registration process: Users of the software must register them with the system at very first time.
* Unique key generation: System will automatically generate random alphanumerical code.

» PC I’d generation: PC will then read the MAC address of the system to authorize the user registered with
that system.

» Data matching: By entering required information system will check the authenticity of the user.

* Authentication: If all the required information get matches then the user can get the access to the
software.

» Not supported on another PC: Even if the user are same but the PC will not accept User-I"d and password for
that system. The user have to register on that PC first.

9. RELATED WORK

Rasch and Wenzel worked on a two-sided market setting of the impact of software piracy, which includes

software platforms that attract developers and users to maximize their profits'®.

Marti'nez-Sanchez analyzed the government and incumbent role in preventing the pirate entry. The framework

used a sequential duopoly model of vertical product differentiation with price competition. The results show

that both the government and the incumbent have a major role in preventing pirate entry!".

Chang et al. presented a study that examines the factor effects of software piracy at the country level.From their
study, it was found that economic development, trade, education, freedom, regulatory protection, and computer

penetration all drastically affect the level of software piracy within the country'.
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10. METHODOLOGY

The Mersenne Twister is a strong general purpose pseudo-random number generator!'". The Mersenne Twister
is a common objective of producing random numbers'*. The Mersenne Twister algorithm confirms quickly
high-quality production of pseudo-random integers that pass random statistical tests'*',

The integer portion of the Mersenne twister algorithm does not involve any arithmetic in the sense of addition,
subtraction, multiplication or division ATl the operations are shifts, and's, or's, and xor's. The last element of
the state is a pointer into the cache. Each request for a random integer causes an element to be withdrawn from
the cache and the pointer incremented . The element is "tempered" with additional logical operations to
improve the randomness. When the pointer reaches the end of the repository, the repository is replenished with

another 623 elements '®,

All the elements of the state, except the last, are unsigned 32 bit random integers produces a sequence of 32-bit
integers that only repeats itself after 219937 — Inumber have been generated'®.

11. IMPLEMENTATION
The main motive behind this system is to prevent information and product from being copied. It helps to prevent
the software and source code from stolen by unauthorized user . It provide protection to the software from

malicious codes which can implement various types of viruses and worms in the system .

Fyrea— #0g

@ Crunwn| Bt 5t @ b (O < aprminy o O S50 4 Micnbas @ Sgme-tdcorte & W Apsrrice U

Fig 41: ecurify Page
Here we have a sign up page for registration of user to the system.

ps/fleapscholar... () CProgramming exa.. @ 2018-08-02.15-52-.. &/ CMiscellaneous-C.. @ Signup-EduGorilla 4 SBI Apprentice Moc.

New Registration Here

402 SHREE PRASAD VIHAR

mansimate777@gmail.com

Fig 4.2: Registration Page

After successful registration system will generate an alpha-numerical unique key for that system using
mersenne twister algorithm which is applicable to that system only.
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X +
s 0 ( Programming &y ochos s flla ,ﬁ SBI Apprenti

Successfully registered new user and note: your secret key is YvSas

Fig 4.3: Key generation
Now the system will then read the PC id and check authenticity of that system.

Add Your Device

Mozilla5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like
Gecko) Chrome/99.0.4844.84 Safari/537.36

Fig 4.4: PC id reader

After that the user have to log in all the credentials again for successful registration process.

- 0 X
=~ =2 x O 8

— EduGorilla @& SBI Apprentice Moc s NextStep- Tata Con Software Piracy Pro.

Fig 4.5: User Login page

And lastly user have to enter the unique key which is provided by the system to enter into the software.

X +
J(Windows%20NT%2010.0;%20Win64;%20x04)%20AppleWebKit/537.36%20(KHTML %20like%20Gecko)%20Chro

[ ( Programming ) iilla SBI A
0 localhost says 4

Successfully entered unique key.

Fig 4.6: Authentication checking successful
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ADMIN MODULE

Admin module will store all the data in the database that entered by the user. All the credentials that entered by

the user like name, contact, password, unique key etc are kept updated in database as user keep changes the
data.

Admin module can solve all the queries ask by the user system.

Admin Login Here.

Fig 4.7: Admin login page

It shows the data entered by the user and list of users who had registered on the software

x4+

Gusry resutts aperations

no

Fig 4.8: Database (list of users)

It shows the device id from which the user registered.

x o+
> @ loahom/promyd

php

Bo -

Fig 4.9: Database (list of device id)
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12. FUTURE SCOPE

» Tamper-Proofing
A few computer programs have set of instructions that causes to occur the program to stop working when the
source code is interrupted or changed."”

Tamper-proofing halt users from accessing software by stealing the actual program code and prevent it from

making changes or manipulate the original code’.

13. CONCLUSION
The paper are presented techniques involved Software Piracy Protection leading access the software from an
authorized person only and block unauthorized access, this program provides additional security to the software,

also it checks the software product key for accuracy with the corresponding MAC address of the system'”.
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Sahara: An Android Based Donation App for Helping the Underpriviledge
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ABSTRACT

As there are many non-governmental organisations (NGOs) in India, we might not have a clear understanding
of them. There are a variety of NGO's that deal with senior citizens, children, women, and the environment, and
several other NGO's that work for animals where volunteers are needed. SAHARA app will assist individuals in
gathering information from all non-governmental organisations on a one platform depending on their work
categories. This permits non-profit organizations to post their volunteer needs so that interested individuals can
contact the organization directly. As we have noticed that many donors wish to give but seem unable to to do so
at the NGO's place, we have added Connector support, where an authorised connector will be likely to function
as a linker pin between both the donor and the NGO. Appreciation performs a vital role in everyone's life, hence
we've made the decision to provide appreciation certificates to all those who deserved this. People would be
able to categorise NGO based on their activities using the app. People will be able to give anything to the
respective NGO's, such as food, stationery, clothing, and shoes. Users will be able to look for non-profit groups
to volunteer with.

Keyword: Donor, Connector or Linker, Non-government organisations and Volunteer.

INTRODUCTION

Sahara is the android app which will help NGO’s to get donations from people. Through this Person will able to
find NGO’s near to his/her Location. App structure will be consist of 3 Sections which includes NGO, Donor
and Connector/Linker.NGO and donor has to Create an account (Registration) in android app and has to fill all
the necessary details.NGO will be further categorised based on their work like NGO for child, senior citizens
ngo etc. If donor is not able to go in ngo then they can donate through connectors. Connectors/Linkers are the
mid and authorised person between NGO and Donor which includes Community or institutional based rotaract
club or other authorised person from ngo. By using our app the donor who want to donate any item they don't
know where to donate to overcame these problem we have made these app while donation they don't think
about where to donate how to donate they can simply download our app and register thereself as a donor and
they can donate item According to their choice and most important thing in our app we have categories into
section child, adult, senior citizens so donor can donate easily the item and ngo also receive item easily. After
chosen the item will be collect by the receiver or connecter and it will successfully donate to the specific NGO.

II. LITERATURE SURVEY

In 2020 research paper the author, Secedes maeil Mousavi Bart Bossinkb and this paper studies the initiation of
a partnership between a corporation and a nongovernmental organization (NGO) for environmentally
sustainable innovation, as well as its development over time cross-sector partnerships corporate-NGO
partnerships innovation Environmental sustainability dynamic capabilities A direct or indirect continuous fit
between the corporation and the NGO influences the lifeline of their partnership. A case study to understand
how a corporate-NGO partnership for environmentally sustainable innovation initiates and develops "

Jorge Rodriguez Cristina Jimenez Publish a paper in 2018 which describes A qualitative nested case study,
which involved an NGO-led project that undertook supplier development programs for poor suppliers in
cooperation with several firms. Recommendations for practitioners and areas of future research are also
provided. Socially sustainable supply chains Inter-organizational relationships Firm-NGO cooperation Inter-
organizational fit. Despite advances made by donors in moving toward more political methods for facilitating
development, these efforts remain hampered given there has been little shift in the aid chain away from a
narrow conceptualization of civil society, and few examples of their ability to design more innovative. !

In 2018 research Paper authors Jennifer N. Brass, Wesley Long and hoofer Allison Schnabel find the literature
is framed around six overarching questions regarding: the nature of NGOs; their emergence and development;
how they conduct their work; their impacts; how they relate to other actors; and how they contribute to the
(re)production of cultural dynamics. Articles also focus disproportionately on the most populated and/or
politically salient countries, and on the governance and health sectors. This interdisciplinary literature is
dominated by case studies and has become more quantitative over the time."!
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In 2020 research paper the author, Sarah Masefield , Alice Megan and Piran C. L. White and the problem was
NGO-collected and produced data are most commonly perceived as a source of supporting evidence for HPSR
and not as primary source data. However, these data can facilitate research in under-researched marginalized
groups and in contexts that are hard to reach by academics such as conflict-affected areas. The use of NGO data
use could enable relevant and timely research in the areas of programmed evaluation and health policy and
advocacy [étt? improve health and reduce health inequalities, especially in marginalized groups and developing
countries.

In the research paper of author is Helen Delisted Published in 2019. It describes the several views on NGOs. As
NGOs are contributing at all stages of the research cycle, fostering the relevance and effectiveness of the
research, priority setting, and knowledge translation to action. NGOs in all aspects of health research in order to
maximize the potential benefits of research. NGOs, moreover, can and should play an instrumental role in
coalitions for global health research, such as the CGHRC. Donor, Receiver, Admin, And the contribution of
society and institute and forum of all the Ngo and workers. !

II1I. MOTIVATION

In Situation like covid where no one ready to go outside and able to donate materials, they can do through
SAHARA App. Many time person wants’ to go for donation but not able to go outside, situations like this app
will help to them as well Person will able to know about NGO, what kind of help NGO needs like
Clothes,Food,Volunteers etc.

IV. OBJECTIVE
1. To display all the authorised NGO on one platform.

2. To show inputs of NGO based on their requirements.
3. To store data of donor, connector (linker) and NGO.

V.METHODOLOGY

In the last twenty years, the nonprofit sector has evolved far beyond charity work to encompass a myriad of
organizations, coalitions, movements, and even businesses that serve a diversity of objectives and engage in
many ways with public and private institutions. NGO ADVISOR monitors the international nonprofit
community for ideas, practices, and models that challenge traditional approaches to the non-governmental
organization, or NGO.

V. Implementation

SAUARA

HOME
DONOR REQUESTS
EDIT PROFILE

LOGOUT

Above figure (Fig A) represents home screen for user. User can login after registration. Once Person complete
his/her registration he will notify through message about login credential , If Admin approves registration then
only user will get his/her login credential otherwise not. Login credential will be shared to authorised person
through normal text message.
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<
Connector

DO GOOD FEEL GOOD

This is the login screen of user (Fig B). After getting login credential from Administrator Peron will be notified
through message and after that he/she can send and accept request. Login screen will be same for Donor, NGO
and Connector

YO
h@g.com

ngo
ng@gmail.com

The socialist
123@gmail.com

childCare
c(@g.com

Sahara
pranav@g.com

ghh
abc@gmail.com

As Shown in (Fig C) NGO list will be shown here. All the authorised NGO will be shown here through which
person can connect for donation even they can chat with each other before donation.

90

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

DONOR

DO GOOD FEEL GOOD

Above figure (Fig D) represets home screen for Donor. If Peron has logined as a donor then he/she will give this
screen after login. Donor is the Person who wants to donate in NGO.

EDIT PROFILE

Edit

Name

College

O Male () Female () Other

Contact +

If Person suppose donor, connector or NGO has shifted their adrees and need to modigy it in app then they can
take help of edit section as shown in fig.E through which peron will update their current data easily

91

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry
Vol. 7 No. 2 (April - June, Special Issue - 111 2022)

ISSN Online: 2456-8937

UGC CARE APPROVED JOURNAL

POOoOoOo®

donor
live@gmail.com

simran
simran@gmail.com

Pranav Deshpande
p@gmail.com

donor
d@gmail.com

Tohit Raut
To@gmail.com

Mayuri Sharma
m@gmail.com

Ll @

<

Fig F: Request for connector/linker

Connector is the third/mid person who is responsible for connecting donor and NGO. Connector will get request
from donor (as shown in figure F)encase donor want to send donation through Connector, here connector can
accept or denied request from donor based on their availability. Connector is the authorised person;
authentication of connector is checked through admin.

admin

hi maam how can i help you @

I'm Ritika Sharma | want to give donation,may |

know what kind of donations are accepted by NGO

we have different types of Ngo like children,

women, and all

Type Your Messages...

- @

«

Fig G: Chat Window

&
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Through chat window Person can connect each other on SAHARA app through this NGO can connect with
Donor and Connector same with Donor and connector too. They can fix Particular time to get donation at
specific place and it will also help to find out exact need of NGO.

12:38 6.4KB/sEA "

= = ©»
>

|

Protect your Realtime Database
resources from abuse, such as billing
fraud or phishing
Configure App Check
() https://mega-487.. o @ 2

mega-487d4-default-rtdb
e - Users
é Connector
B - Donor
©&- Ngo

@ Database location: United States (us-centrall)

- @ -
Fig H: Database of Donor, connector and NGO
Above Figure (Fig. F) represents database for Connector, Donor as well as NGO. We have used firebase to store
data at the backed. As we have three main Part of this app i.e Donor, NGO and Connector, in the same way data

will be formed in structed and seggregated way at the backend. This structed data will help to manage
information of all users, donors and Connector on one platform.

GO https://mega-487... (+] ) B

mega-487d4-default-rtdb
k. Users

u Connector

:[} Donor

& oo
- RVZXTjzIXfVGVnnlv3raMI78KQh2
- dRIS9zDJE6NOWS9EPTGkdnWNbwh1
- fOcG4AcRHOpU8BBgFiLORhCG#6fqgie2
- gqDRcOjf6 KRPA4G34RVCZWvxXVhs1
-~ NEUeL13msOP2tBHTOJPWLBqgNWv82
- tINp4XXAoFuVcOit3cynKC3SderBm1
- u4TC7ja36nd5BuRcpcSnZE2ZoXu2

Q@ Database location: United States (us-centrall)

m @ <
Fig 1. Database of Registration for NGO
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As shown in Fig H data will be stored in structured format and inside this data will be stored as shown in figure
I , which will help admin to validate data and send login Credential to donor, connector and NGO.
Authentication will be based on authorized id or Aadhar card of NGO or user/connector.

8 P ipedeetosend one¢raoA @ o ABEONG N o W
Fig J: Coding screen 1

We have use Java language to make this application “SAHARA” as shown in Figure J. Android studio is the
platform to run programmes. Android tool provide fastest tools for building apps on every android device.

A P tpeheetosac Oienﬁvnli () mmwﬂwmmq
Fig K: Coding screen 2
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We have use Java language to make this application “SAHARA” as shown in Figure J. Android studio is the
platform to run programmes. Android tool provide fastest tools for building apps on every android device.

VI. RESULT AND DISCUSSION

Not getting food or needy things on time leads to situations like malnutrition, depression, mental issues etc.
Through application, Ngo will get help from several donors’ they can able to share their requirement on one
platform. It seems many times that children’s of orphan house, Women’s of NGO and senior citizens of old age
house wants’ to learn new skills to enjoy their free time, through application we can get volunteer help to which
will help to become more educated

VI. CONCLUSION

Through the Analysing data from Research paper, Through this we got an idea to how to design Our application
in better way, research paper helps us to get clear and crystal idea about flow of application, It’s also help us to
get clear idea sections also. Many of application which we have researched were web application which
includes HTML, CSS, Bootstrap and JavaScript. By using this technologies application gets more styling.
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Milk Melamine Detection in Unmodified Gold Fractals
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ABSTRACT

Melamine is a tiny, nitrogen-rich polar molecule (67 percent by mass). It was recently discovered in milk and
animal foods where it was potentially added to create a misleading impression of the high protein content.
Melamine coupled with cyanuric acid is thought to induce deadly kidney stone because an insoluble melamine-
cyanurate combination is formed. The surface enhanced ramen spectroscopy (SERS) shows easy detection of
melamine in raw milk, employing fractals of bare and non-functional — oral 30 nm gold nanoparticles (AuNP)
dispersed on a solid substrate. The method shows the development, following exposure to melamine, of AuNP
fractals from a random distribution, which increase the Raman cross-section in enough for SERS to be detected.
The agglomeration that is evident at increasing concentrations of melamine is shown immediately by imaging
and by finite difference time (FDTD) calculations, the Red-shifting of the plasmon absorption peak of the AuNP
fractal from 530 nm. The detection limit of 100 ppb could be replicated.

Keywords: Melamine; Fractals; Plasmonic nanoparticles; Finite difference time domain; surface-enhanced
Raman spectroscopy

INTRODUCTION

The National Dairy Research Institute is a leading research institution devoted to supporting research and
development and human resources (R&D) programmes in the country. Dairy products, due to their great
nutritional content, are important components of a balanced diet for all age groups. Protein concentration in
milk is essential in the manufacture of many products with substantial sensory and rheological impacts, and is
thus employed by many sectors as a quality measure. Since nitrogen-rich compounds may imitate a high protein
level, conventional techniques cannot differentiate between nitrogen and non-protein sources, which led to the
widespread usage of these compounds in milk-based adulterations.

Milk is regarded a "perfect diet" by both babies and adults because of its rich nutrients. It is one of the finest
protein, fat, carbohydrate, vitamin and mineral sources. Sadly, milk is contaminated quite readily all around the
globe. The antimicrobial supply of vital amino acids, calcium, zinc, copper and phosphate ions is the milk
protein, which has many bioactive peptides. Moreover, milk protein enables several nutrients to be absorbed.
Milk is, nevertheless, one of the seven most frequent adulteration targets. The primary motive for adulteration is
frequently to increase the amount, conceal poor quality and substitute genuine ingredients for the commercial
benefit of the vendor. Adulterated milk is usually made by adding water, milk whey, sodium caustic, salt, sugar,
urea and many other impurities.

Melamine is an organic molecule with 1, 3, 5-triazine and 2, 4, 6-triamine skeleton and the aqueous melamine
solution is mildly alkaline (2,4, 6-triamino-1,3,5-triazine; C3HONG6; weight: 126,12). Melamine is usually a core
chemical used to produce a fire retardant, water-reducing substance and formaldehyde cleanser, for example.
The excessive consumption of melamine is due to its biotoxicity, causing significant damage to human health
and leading to sick renal and urinary systems. The fact that its high nitrogen concentration raises the apparent
amount as assessed by conventional protein analyses, such as Kjeldahl or Dumas, is a driving factor for the
adulteration of a food product with melamine. Products including milk, baby formula, frozen Yoghurt, pet food,
biscuits, sweets and coffee beverages have been found to cause melamine contamination. Unfortunately,
though, melamine may produce insoluble melamine cyanyrate crystals in the kidneys, causing renal failure. The
reason why melamine is added to milk so that it appears in protein to improve the milk price. The protein
content of the milk is not explicitly assessed as cumulative parameter with Kjehldahl's measurement of the
nitrogen component to prevent the addition of melamine. Thus it is essential to determine melamine and other
tiny, high-nitrogen chemicals to guarantee food safety.

Consequently, melamine is not authorized as a food ingredient in animal feed or human food by governments.
However, melamine was occasionally unethically added to protein-rich foods in order to boost the amount of
nitrogen (66 percent nitrogen by mass). The protein content was frequently falsified in human and animal foods.
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Excess and persistent melamine exposure was related with renal failure, kidney stones and associated mortality
in children and animals. This worrisome scenario has led to an urgent requirement in food items, particularly in
baby milk powder, for a constant monitoring of melamine levels.

Melamine is a widely-used intermediate, primarily utilised for the production of melamine resin and is a
chemical found most often in plastic products. Long-term melamine consumption or mass ingestion may lead to
reproductive harm or to bladder or kidney damage, which can also lead to bladder cancer. Melamine is very
simple, fast and cheap to detect in milk, owing to a portable melamine detector that researchers have developed
at Bangalore's Indian Institute of Science (IISc). Leaf extract, combined with silver nitrate, is used to identify
the presence of melamine in milk. A simple, speedy and easy colorimetric sensing method is provided for
melamine detection in milk samples using thymine derivative (NT-) decorated gold nanoparts (AuNPs), which
is based on the hydrogen bond between thymine and melamine.

Monitoring goods containing melamine continues to be a global issue. Melamine is a widely used industrial
chemical in plastics and fertilisers. Since melamine is rich in nitrogen, it may increase protein value during
standard testing if added to food. However, if the chemical is consumed, it may cause severe health issues and
even death. We are showing how the target analyte, melamine, promotes agglomeration in unaltered gold
nanoparticles, resulting in solid-air support fractals which allow SERS target detection. Using an optical
simulation of the finite time differential (FDTD), we provide a preferred plasmon dispersion condition on the
Aufractal substrate that is required for sensing.

LITERATURE REVIEW

Xiaoling Bao, Jianhong Liu, Qingshu Zheng, Lixin Duan, Yuzhu Zhang, Junlong Qian, Tao Tu (2021)
The use of gold nanoparticles (AuNPs) stabilised by an unsymmetric terpyridyl zinc complex with thymine
fragment at one end of the terminal and quaternary ammonium salt at the other was an easy color-metric method
for visual detection of melamine in raw milk. Even without the presence of preaddition of melamine and
relative additives, the naked eye showed obvious changes in colour, in the presence of trace amounts of
melamine, which were caused by a selective binding of AuNPs between the thymine fragment and melamine
through triple interaction of the hydrogen binding process. The detection limit for melamine was as low as 2,4
ppb and provided a highly sensitive and effective visual detection method for melamine.

Qian Li, Jiemin Zhao, Longfei Liu, Sagun Jonchhe, Felix J. Rizzuto, Shankar Mandal, Huawei
He, Sansen Wei, Hanadi F. Sleiman, Hanbin Mao, Chengde Mao (2020) A binary pair of hydrogen-bonded
motifs limits the variety of DNA duplex configurations. Here we demonstrate that poly(thymine) self-associates
in the presence of melamine form anti-parallel, right-hand duplexes. A tiny molecule with a triple set of
adenine-bound hydrogen. X-ray crystallography reveals that two poly(thymine) strands wrap around a helical
column of melamine that bands thymine on two of its three sides with hydrogen. Thymine—melamine—thymine
triplet's mechanical strength exceeds that of adenine—thymine base pairs, which permits a sensitive detection of
melamine at 15 p.m. The poly(thymine)-melamine duplex is orthogonal to native DNA base and may be
removed without overhanging. The integration of poly(thymine)-melamine duplex into two-dimensional grids
and hybred DNA polymers emphasises as another technique for the DNA nanotechnology.

Shehab Al Shehab, Riham El Kurdi, Digambara Patra (2020) Here we report the effective production of
three distinct poly(ethylene glycol)-coated gold nanoparticles (MPEG thiol, PEG thiol and mPEG amine) by
reducing Au3+ to AuQ with curcumin. In order to understand the size and form of nanoparticles and their
impact on surface plasmon resonance (SPR) fluorescence and resonance Rayleigh scatter (RRS) signal was
investigated the effect of stabilising agents (surfactants), pH and temperature. The mPEG thiol-coated AuNPs
were used as an optical technique for melamine determination. The melamine-AulNP combination reduces the
SPR signal and the fluorescence intensity of the AuNPs between 0 and 10 mM. With a detection limit of 33 nM,
the technique is simple, inexpensive and quick.

Jing Wang, Xinyue Liu, Liang Huang, Jiening Jin, Chenxing Jiang, Daquan Li, Huimin Wen, Jun Hu.
(2020) The method of ratiometric fluorescence is of considerable interest because of its visualisation. The
development of a dependable fluorescent nanoprobe is greatly sought after, but is hampered by lack of stability
and controllability. We present here a strong, dual-emissive nanohybrid nano-quantum dot with accurate colour
tuning and show its potential as a two-signal ratiometric visual sensor. A new assembly method for hydrophobic
green and red quantum dots (QDs) was developed onto a silica scaffold that forms a dual-emissive hierarchical
silica-nano-hybrid. The nanohybrid fluorescence intensity ratio and colour were accurately adjusted by
changing the quantity of green and red QDs. The nanohybrid has particularly well-maintained fluorescence
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characteristics of the original QDs and strong optical/colloid stability after alkylsilane-mediated phase transition
and outdoor silica coating development.

Quan Chen, Meifang Qie, Xusheng Peng, Yan Chen, Yulin Wang. (2020) A quantum-dot-bead-based
immunochromatographic assay (QB-ICA) was developed for the detection of the hazardous chemical melamine
(MEL). After optimisation, a linear range of 0.06 to 0.28 ng mL—1 was calibrated with a detection limit (LOD)
of 0.04 ng mL—1. The LOD of the colloidal gold-based nanoparticles (LOD = 1.4 ng mL—1) was 35 times
below ICA, and 40 times below that of the quantum-based test (LOD = 1.6 ng mL—1). The LOD of samples
with a suggested pretreatment of MEL in pure milk using the proposed QB-ICA method (LOD = 0.19 ng
mL—1) was 18.4 times less than that of samples without pretreatment (LOD = 3.5 ng mL—1).

MATERIAL AND METHODS

This part also includes more tests on the viability of the suggested technique for the detection of melamine in
actual milk samples combined with melamine in various quantities. During the aforementioned process, milk
samples with various amounts of melamine are produced. The 0.5 uM, 1.5 uM and 2.5 uM melamine solutions
were agitated with a Vortex-Qilinbeier5 vibrator for 0.5 min. In fact, melamine solutions of 100 pL have been
removed individually from above 0.5 uM, 1.5 uM and 2.5 uM and AuNPs have been added to the 5-fold
dilution. The findings of this experiment indicate that there is still a linear response connection between the
absorbance difference values of wavelength 520 nm and liquid milk concentrations of melamine in the 0.1uM to
0.9 uM range. The estimated recovery rate for the colorimetric detection of melamine samples is shown in
Table 1. With a recovery rate of 99,2 percent ~111 percent, the detection limit of 33 nM was achieved. This
regeneration experiment demonstrates that the AuNPs colorimetric colorimetric resonance of melamine in the
liquid milk is also appropriate for fast melamine detection in practise.

Table 1: Comparison of the detection limits of the various methods in the colorimetric detection of melamine in

milk.
Techniques Detection
limit

Colorimetric method based on AgNPs 2.32uM
Colorimetric method based on Mb—mediated 0.238 uM
AuNPs
Colorimetric method based on SAA—AgNPs ' 10.6 nM
Optical fiber -based localized surface plasmon 33 nM

resonance of AuUNPs (this work)

Preparation of AuNPs

The AuNPs utilised in the studies were produced using sodium citrate to reduce chloroauric acid. 1 mL (1
percent) of sodium citrate was quickly added to 0.01 percent of boiling aqueous solution HAuCl4 (100 mL) and
further refluxed for 15 min. The mixture was then refrigerated with distilled water and stirred constantly until its
temperature recovered to room temperature. For future usage, the wine-red AuNPs solution was then kept at
4°C. According to the UV-visible spectrum measured from the AuNPs solution derived from this preparation,
the maximum wavelength absorption of AuNPs is 520 nm. It can also be found that AuNP sizes were
approximately 13 nm from the microscopic electron transmission (TEM) pictures.

Establishment of Detection Method

First, a 100 pL solution from AuNPs was obtained using a centrifugal tube (complete scale, 500 uL.) and diluted
with 300 pL ultrapure water. 100 uL melamine solutions (standard level) were then added into the AuNP
solutions for sample solutions with various concentrations. These sample solutions were uniformly mixed with
the Vortex-Qilinbeier 5 vibrator before being transferred individually to the cuvette. After 30 minutes of
response time, the absorption spectrum was constantly measured every 15s, and 120 sets of spectrum data were
completely saved. The calibration curve was then determined by the connection between the absorption at the
maximal uptake wavelength of 520 nm and the melamine solution concentrations.

Melamine Contaminated Water and Milk Sample Extraction
Aqueous melamine solutions have been produced by adding estimated melamine quantities to the DI water to
achieve desired concentrations. These solutions were utilised when distributed over an AuNP-coated silicone
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surface to produce the AuNP fractal. Melamines with milk extracts was derived by combining calculated
amounts of melamine with commercial liquid milk to achieve 10, 1, 0.1, and 0.01 ppm concentrations (Mc) and
then using citric acid, separating the protein at 10000 revolutions per minute in an ultra-centric fugue and
collecting the supernatant. For the collection of melamine-contaminated surnatant proteins and fat components
are eliminated. This removes any impact of the content of milk on AuNPs.

Instrumentation

The AuNPs colloid optical pictures were obtained using a Canon 7d (Japan) camera coupled with a 17 to 50
mm, f 2.8, Sigma lens. The auNPs are evaluated using a microscope for electron transmission (TEM, JEM-
2000EX II, JEOL Corp., Japan), and a high-resolution electron microscope for electron scanning (HRSEM,
JEOL 5700F, Japan). A double beam spectrophotometer is used to detect the surface plasmon absorption peak
of the AuNP solution using absorption spectroscopy (JASCO V-670, JASCO Corp., Japan). A Nanosizer
(Zetasizer Nano ZS90, Malvern Instruments Ltd. UK) has been utilised to precisely determine the size
distribution of the AuNP. The machine has a He-Ne laser of 4 mW (632.8 nm) and a temperature control unit of
0°C to 90°C. A commercial spectrum from Jobin Yvon LabRAM HR800 (HORIBA Ltd., Japan) coupled with
an Olympus BX-41 microscope and CCD cooled liquid nitrate detector was used to acquire the Raman spectra.
A 633nm laser arousal was utilised. The machine's spectral resolution was 0.6 cm—1. Using a typical crystalline
silicon wafer, 30 puL of the AuNP solution was distributed into the SERS substrate.

FDTD Simulation

Numerical FDTD simulations were conducted in order to establish the role played by the size of the AuNP and
the interparticle spacing on the resultant plasmonic characteristics of the as-dispersed and melamine-induced
agglomerated AuNPs (FDTD Losungen, Version 7, Lumerical Solutions Inc., Canada). To imitate the
distribution of AuNPs (before and after introduction of melamine), a model for the simulation with the FDTD
was created by extracting (x; y) AuNP coordinates from a sample SEM top-view picture. The structure of the
model mimics the Au cluster, the particle size and the spacing between the particles, and the picture import
option is added to the optical simulation programme. The simulation settings are: 0.001 fs time step, 1 nm mesh
(dx, dy and dz), 1.0 and 1.33 backdrop and a known gold index. All three orientations have been utilised for
perfectly matched layer boundary conditions.

RESULT AND DISCUSSION

Detection of Melamine in Liquid Milk Samples

This part also includes more tests on the viability of the suggested technique for the detection of melamine in
actual milk samples combined with melamine in various quantities. During the aforementioned process, milk
samples with various amounts of melamine are produced. The 0.5 uM, 1.5 uM and 2.5 uM melamine solutions
were agitated with a Vortex-Qilinbeier5 vibrator for 0.5 min. In fact, melamine solutions of 100 puL have been
removed individually from above 0.5 uM, 1.5 uM and 2.5 uM and AuNPs have been added to the 5-fold
dilution. The mixes were then collected 100 uL and their absorption spectrum was analysed using this LSPR
fibre optic detection device. The findings of this experiment indicate that there is still a linear response
connection between the absorbance difference values of wavelength 520 nm and liquid milk concentrations of
melamine in the 0.1uM to 0.9 uM range. Table 2 shows the estimated recovery rate of the colorimetric sample
detection based on the measuring findings. With a recovery rate of 99,2 percent ~111 percent, the detection
limit of 33 nM was achieved. This regeneration experiment demonstrates that the AuNPs colorimetric
colorimetric resonance of melamine in the liquid milk is also appropriate for fast melamine detection in
practice.

Table 2: The obtained recovery rate from measurement results

Number of Measurement Concentration of melamine (uM) (%)
Spiked concentration Detected concentration Recovery
(Mean'+RSD?) (n=3)
1 0.1 0.11141.91% m
2 0.3 0.304+1.38% 101
3 05 0.496+0.56% 89.2

Morphological Characterization of AuNPs

SEM and TEM evaluated the morphological characteristics of the AuNPs and AuNPs/melamines and the
findings are shown in Figure 1. Unlike the uniformly dispersed AUNPs (Figure 1) the AuNPs/melamine cluster
was found in which the particles were aggregated and linked networks formed (Figure 1). Furthermore, the
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TEM images in Figure 1 have verified the melamine-induced aggregation of AuNPs. The AuNPs are spherical
in form for nanoparticles with a size of about 3—5 nm, while the aggregate AuNPs are approximately 50 nm,
which is in keeping with the TEM finding. In general, noble metal or magnetic NPs are employed to
colorimetric or Raman spectroscopic detection of melamine. In this instance, we also utilized AuNPs for the
detection utilizing SERS without any burdensome functionality.

o~

Ve > A
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— N, Sﬁﬁ%x‘% o ‘ A‘t.). e
Figure 1: SEM of AuNPs (a), AuNPs/melamine (b), and TEM of AuNPs (

c, d).

The Si substratum and the AuNPs that cover it have no chemical connection. Figure 2 includes SEM images of
AuNPs before and after melamine treatment. The density of the as-dispersed AuNPs (dry), in Si air, was 300 30
NPs a um?2 [Figure 2(a)]. In order to validate the distribution that mainly relied on the volume of the solution of
AuNPs, and on the weaving characteristics of the cleaned Si HF surface, which exhibited a WAK angle of 43
deg at room temperature was reproduced [Figure 2(a), all panels] at various magnifiers and areas. Following the
exposure to 10, 1 and 0,1 ppm of melamine, Figures 2(b) to 2(d) revealed the distribution of AuNP. These
AuNPs easily form an interconnected fractal network32 when melamine is added, leaving polygonal islands
between fewer than 20 NP per um 2. Such fractal structures have previously been established via the
construction of a chain aggregate by the sharing of polygon faces, corners and edges. These borders, corners or
sides are the regions we anticipate to improve SERS and are excellent for the sensing of melamine, which we
would shortly prove. The peripheries of these islands are between 400 and 600 nm thick with linked and
contained agglomerated AuNPs with a high 2-D spatial density nearing optimum SERS improvement35 of d'1/4
2r where d is the spacing of interparticle and r is the radius of AuNPs. In other words, the effectiveness of SERS
is marked when AuNPs almost contact one other. The auNP agglomeration has been evident for Mc 14 10 ppm,
but the clustering is weakened, and the broken continuity of the fractal network is decreased when the island
borders are lowered to 0.1 ppm at all, with the [Figure 2(d)] decreasing to 0.01 nm. In contrast the chain of
AuNPs on the island borders was as thick as ~600 [Figure 2(b)] and as thick as [Figure 2(c)] when 10 and 1
ppm melamine were added, respectively.
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Figure 2: Representative SEM imags of (a) as-grown AulNPs, and the fractal-like AuN
post melamine exposure of (b) 10, (c) 1, (d) 0.1 ppm.
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P clustering, on silicon,

The density of the AuNPs was quantified manually, using 1 pym2 mesh for 10 large SEMs and ignoring meshes
with less than 300 30 NPs per um2 (as-dispersed density), with exposures of Mc 14 10, 1, and 01 ppm
respectively, 2100 100, 1450 80, and 900 50 um2. We discovered relatively few 3-D clusters in the great
number of SEM pictures examined, which is not excluded, but most melamine-inducted agglomerations resulted
in 2-D clusters under the circumstances of experiments. Figure 3(a) to 3(d) contains comprehensive melamine
SERS data distributed (Mc 144 10, 5, 1 and 0.5 ppm) over Si-coated AuNPs.
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Spectra were collected on each substratum at various locations with an emphasis on the characteristic melamine
(bulk) peak at 676 cm—1 (Figure 4). For each concentration of melamine repeated scans and their relative
standard deviations (rsd) are presented.
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Fig. 4: Normalized Raman scattering data of melamine (bulk) powder, dispersed on Si, showing the signature
peak at 676 cm—1

Figure 5 shows the variance in the average 1676 as Mc function for both SERS (in AuNP fractals) and non-
SERS (in bare silicon reference plot) situations. The slope of this curve (Figure 5) indicates the detection
sensitivity in the concentration range examined. It should be noted that the integrated signal intensity 1676 is not
only based on Mc, but also on the number of SEres active sites (Ns) in the lighted area (total 12.5 pm?2). It is
possible to write 1676 —total Ns —total Mc with certain simplifying assumptions. It should be noted that not all
AuNPs are active SERS. 36 Given the growing coverage (area), we anticipate Ns to rise, and thus a greater 1676
was seen [Figure 3(a)].
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Melamine Concentration {ppm)
Fig. 5: Variation of the average intensity of the 676 cm—1 line of melamine Raman spectrum as a function of
melamine concentration
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Indeed, when comparing single, metallic particles and aggregates in single SERS molecules, Doering and
Nie,37 found that the most probable active sites or hot spots were at the intersection of two single particles in
metallic aggregates. This is why the AuNP fractals contributed to the detection. The SERS enhancement factor
(EF 14 TSERS — the Raman dispersion cross-section) is difficult to determine, since the number of melamine
molecules and Ns in the excited field and the TRS value is unknown. A approximate estimate of the EF may
still be obtained using the following equation with some approximation.

EF = "SI:'R.S % Nhu]k .
"’RS Nuds

Where the ISERS and IRS indicate the signal intensity, in the presence of the AuNP fractals and in the bare
silicone of a specific Raman mode of the analyte (676 cm—1). Nbulk and Nads indicate the number of bulk
powders on bare silicone in the light-filled volume measured by Raman and absorbed by the AuNP fractals at
various concentrations accordingly. The intensity ratio computation (ISERS dalRS) is easy from the Raman
measurement. The bulk may be computed on the basis of density of bulk melamine (1.58 gm per ccm3) and
light volume (zone of laser beam x depth of signal collecting). The signal collecting depth was estimated here to
be 0.1 mm for laser 633 nm with melamine powder, and B12.5 um2 for laser beam. Nads are difficult to
calculate and need simpler assumptions. From the specified concentration of the melamine in the 30 pL water
volume used to disperse the analyte into AulNP fractals, it is feasible to determine the number of melamine
molecules per unit size provided that the substrate is dispersed completely and uniformly. The EFs were
estimated as 4.9 to 104, 8.5 to 104, 2 to 105, 3.2 to 105, and 1.4 to 106 for the AuNP fractals with Mc 14 10,
5.5, 0.5 and 0.1 ppm, respectively, under such assumptions and approximations. If we believe the SERS signals
are from AulNPs alone, rather than silicon adsorbed melamine, the above-mentioned EF will only rise after
decreasing Nads on the AuNPs.

In order to understand why melamine detection was feasible, FDTD simulations (Fig. 6 and 7) were carried out
even without the AuNPs' functioning. The FDTD findings are shown with a typical SEM picture of a particular
AuNP distribution. Theoretically, a replica in size and density of a portion of this AuNP distribution is built.
The AuNP distribution model may be computed for the optical extinction spectrum when input into the FDTD
programme. The surface plasmon absorption peaks of the AuNP distribution will be shown at certain
wavelengths. A single peak is produced in orthogonal polarsis directions (X, y) of the electric field (E) of the
incident light for each unglomerated AuNP and two or more summits for the agglomerated AuNP. The
programme will next scan the copy of the previously built AuNP distribution, with the light wavelength
incident, resonant with the surface plasm absorption peaks in each extinction spectra. This would lead to the E-
field mapping of the complete AuNP distribution for surface plasmon. This process is performed in both
directions of polarisation (x, y), with either one or two wavelengths computed based on the corresponding
surface absorption peaks. The e-field mapping of the AuNP distribution was also carried out with an incident
wavelength of 633 nm utilized for measuring Raman.

Figures 6 and 7 show comparative AuNP distribution FDTD optical simulations utilised for the detection of

Cross section (a. u.)
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Fig. 7: Numerical simulations using FDTD of the AuNP distribution post 0.1 ppm melamine exposure
assuming surrounding medium index of 1.0. (a) Representative SEM image of the AuNP distribution. (b) A
model replica of the AuNP distribution, from a selected area of the SEM, for use in the FDTD software.
Calculated extinction spectra of the model AuNP distribution [as shown in (b)] with (c) horizontal and (d)
vertical incident electric field

The accurate theorical [figure 6(a)] replica was created by utilizing the two perpendicular polarizations (Ex and
Ey) of the electro-light field [figure 6(c) and 6(d)] that propagated in the z-direction to produce the extinction
spectrum (scattering cross-section). There were dual peaks of the extinction spectrum at 525 and 770 nm
(agglomerated AuNP plasmon surface) [Figures 6(c) and 6 (d).

CONCLUSION

Recent product recalls and instances of food safety caused by melamine adulteration or contamination have
created global food safety concerns. This has led to a number of techniques for detecting melamine in food, but
few methods have been found to test melamine quickly and accurately in environmental samples. The presence
of melamine was identified in raw milk by utilising silicone substrates with unaltered 30 nm AuNPs with
surface enhanced Raman scattering. A total of AuNPs with an as-dissipated density of 300 AuNPs per pm2
were observed to aggromerate melamine to mainly 2-D clusters with densities of ~2100 AuNPs per pm2 (10
ppm) to produce a powerful plasmonic field under illumination. FDTD simulates the absorption and the
plasmon field strength of the agglomerated AuNPs. Optical simulations allowed to qualitatively predict the
distribution of plasmons to allow the detection of melamines to a limit of 100 ppb. When applied to these
unmodified auNPs, the melamine containing milk extracts produced robust Raman signals at 676 cm—1
confirming the presence of melamine.
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Online Auction System
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ABSTRACT

The ever-increasing growth of online auctions highlights the need to research the online auction system and
build a theoretical research framework based on successful business models. Although traditional auctions have
well-founded theoretical and empirical research foundations, our current understanding of online auctions is
relatively limited. A comprehensive conceptual model was developed that could serve as the basis for future
online auction research. Discovering the potential pre-success of online auctions, presenting a review of existing
research, as well as systematic theory and dynamic analysis. Inputs, processes, and output features will be
discussed in chronological order building a conceptual model. The conceptual model serves as the basis for
future research at online auctions, using a contemporary culture and lays the foundation for the development
and evaluation of research ideas that will push the boundaries of knowledge in the field.

Keywords: E —Auction, Web Communication, Application-level protocols, Information Security.

INTRODUCTION

A few decades later, auctions were held in auction houses, and bids were taken with the auctioneer present,
which had a number of disadvantages. As a result, online auctioning was created, which enabled auctions to be
performed by delegating bids. This strategy necessitated the use of a personal internet connection from
anywhere on the planet. The emergence of online auctions has its own set of difficulties due to a lack of
appropriate product and seller assessment procedures. The current methods do not allow for a detailed
description of the different sorts of vendors and the items they offer. These methods do not provide you with
sufficient information to evaluate the various sorts of merchants and their items. As a consequence of the
scepticism of buyers, the efficacy of internet sales has decreased.

An online e auction system is a system that allows users to purchase, sell, and engage in the bidding process of
items via the internet. It is a system that provides clients with ease while also bringing considerable value to the
global e-commerce industry.

The provision of services for the worldwide growth of e-commerce via online services is provided by the trade
of products. As a result, the dealer-to-consumer connection and trade, also known as business-to-consumer
commerce, is growing. E auctions also save money and safe to use. It is popular among users since it allows
people to purchase and sell things as well as set up bidding procedures without having to leave their homes.

LITERATURE SURVEY

In a research report released in 2021, Darpan Anand suggested their E-Auction method. Their study paper
delves into the concept of E-Auction, an increasingly popular method of online procurement. A delivery policy
has been established. This is a completely dynamic system that users may operate with ease. This study
investigates the many methods of online procurement that are becoming increasingly popular. The popularity of
the online e auction system is expanding due to its ease of use. !"

In another article titled 'Tmplemention of Internet Auction System' published in 2021, Amrita Shirode and her
colleagues suggested that online auctions have effectively formed a vast virtual marketplace where anybody
may buy, sell, swap, and examine the day's products. This project "Online Auction System" was designed to
computerise the auction process, i.e., selling and purchasing things, using HTML, CSS, and Bootstrap on the
front end and Python and SQLite database on the back end. The main benefit of using online auction platforms
to buy a house is that you may make offers at any time of day, and there are no geographical, region, or other
limitations. ™

Venkatesh Panchapagesan and Madalasa Venkataraman released their Working Paper No. 596 in August 2019
titled "Effectiveness of E-Auction Programs in Emerging Economics." The dangers of various auction formats
have been thoroughly established in the literature. Milgrom and Weber (1982)26 and Quan (1994)27 claim that
in the English Auction, where bidders are acquainted to one another, information sharing and collaboration
among bids is particularly common (open bidding). Recurring bidding with the same set of bidders is extremely
collusive since the cost of penalty against noncompliant bidders is minimal (Cramton et al, 2000). Seow et al
(2005)28 explore the effect of bidder turnout on auction pricing. Auction systems are more price efficient when
there are more bids."!
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Jurjees Ahamed, in combination with their other members, offered their approach on E-Auction in 2018. In this
article, they describe their experiences in developing an online auction system. Much of the existing auction
software documentation was out of date 17 and useless to researchers. Furthermore, the vast majority of existing
concepts failed to adhere to fundamental UML principles. They designed a simple and clear online auction
system based on UML. They presented an analysis and design for the auction system, illustrating key system
components with UML diagrams. DealDaddy was being utilised to aid them in their study on real-time shill
bidding detection. They were able to complete a variety of deals thanks to DealDaddy. They presented an
analysis and design for the auction system, illustrating key system components with UML diagrams. ¥

OBJECTIVE
1. Online auctions have a wider reach of participations.

2. Can save time and travelling cost and money and reduces manpower. And users can participate from the
comfort of home.

3. Online auction provides stress free accessible environment.
4. User can view product description to ensure accuracy.

PROPOSED METHOD

In the proposed system user will need to sign up for their product to be auctioned. He can create auction through
the website in their system and. The admin member can appoint moderators who will help the owner in
managing the user and vendors. The system also recommends a development system.

The system after careful analysis has been identified to be presented with the following modules and roles. The
modules involved are:

1. Administrator
2. User
3. Vendor

1. Administrator

This website’s super user is the administrator. No one have access into this admin page. The administrator has
access to all information about all users and vendors. The administrator will have the access to the history of
user, auctioned they won, the vendor’s details etc. they also will have to approve the auction which will be
scheduled by vendors. The administrator will be able to remove user, product, cancel auction, remove vendor.

2. User

This feature used by the user to login into system. A user must login with his user’s name and password to the
system after registration. If their login is invalid, the user will not be allowed to enter the system. After login
they will be directed to the home screen of the system where they will be able to watch the scheduled auction,
product which will be auctioned, product details, how much old the product is and the most important thing why
the product is being auctioned what is its importance etc.

FUNCTIONAL REQUIREMENT
- The user can change their password after successfully logging in to the system.

- Password should be hidden from others while typing it in the field.

3. Vendor

This feature will be used by the vendor for the auction from different areas of the country. A vendor must login
with his registered login details and passwords to the system after registration. If their login is invalid, the
vendor will not be allowed to enter the system. After successful login the vendor will be able to schedule the
auction on their desired time and date. They will be able to add the images of the product to be auctioned the
product’s description which is the most important criteria they have to follow for getting approval from the
administrator.
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Fig 8: Admin Login Window

Fig 9: Admin Home Window
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Fig 11: List of all auction products
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CONCLUSION

This paper discusses our experience in designing and organizing E — Auction system using machine learning
technologies. The system provided by us follows better way of participating in auctions with valid time usage
for bids and in descriptive manner of the product to be auctioned. This system provide better and wider reach of
participants, can work effectively as this can be accessed from anywhere and anytime. This system will also
provide notification system in their future scope so that no one will miss the auction in which they want to
participate.
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ABSTRACT

Melamine (C3H6N6) is a commercially synthesized chemical substance that is unlawfully added to milk to
enhance the perceived protein content during processing. Melamine cannot be metabolized by the body and
form insoluble crystals that cause damage to tissue and malfunction of the renal system. A fast and accurate
technique for melamine testing is thus necessary. For the determination of milk melamine a colorimetric
technique based on silver nanoparticles was devised. Without a stabiliser, silver nanoparticles were produced
using sodium borohydrate as the reduction agent. We describe in this work a simple and sensitive colorimetric
technique to detect melamine in milk based on silver nanoparticles. This technique is based on the premise that
the aggregation of silver nanoparticles by melamine results in a sudden shift of colour from yellow to red under
optimum circumstances. The melamine content may be quantitated in the contaminated sample using an
ultraviolet-visible (UV-Vis) spectrometer to examine the absorption spectrum of silver nanoparticles. The
current colorimetric technique, using 35 nm silver nanoparticles, is capable of accurately detecting melamine up
to 0.04 mg I-1 concentration.

Keywords: Silver nanoparticles (Ag NPs), Melamine, Milk, Adulteration, Aggregation

INTRODUCTION

Recently, food safety has become a significant problem since food illness has increased. For example, unlawful
adulteration in milk products of hazardous substances, such as clenbuterol in meat and melamine, leads to food
poisoning and serious health issues. In this light, melamine was a known addition with a nitrogen concentration
of 66 percent, and is still used in the manufacture of a large number of plastics, adhesives, adhesives, engraved
products, plywood’s, cements, cleaners and retardant paints. Due of its low toxicity, it has been consumed
unlawfully in many dairy products, leading to numerous health issues. Although melamine is low-toxic, it may
induce kidney disease and death of babies at high concentrations. Furthermore, melamine may also be
hydrolyzed into cyanuric acid in vitro, which forms an insoluble compound of melamine cyanurates and causes
kidney stone development and blocking renal failure. Several instances of food poisoning have signaled the
necessity for control over illicit melamine usage.

Melamine (C3H6NG6) is an organic compound that is widely used in manufacturing amino resins and plastics,
melamine foam, glues, flame retardants, nitrogen fertilizers, etc. This extremely acidulous substance (66 percent
nitrogen) is unlawfully added as a non-protein source of nitrogen to milk, baby formula and animal feed to
enhance the apparent protein content. Standard tests for the estimation of protein in food such as Kjeldahl and
Dumas cannot differentiate between nitrogen in protein and non-protein sources such as melamine. The addition
of 1% melamine in food increases the artificial protein content by >4%. While metabolism of melamine has a
low oral immediate toxicity, melamine may be hydrolyzed into cyanuric acid and its mixing leads to cyanuric
crystals development in the kidney, which may lead to renal dysfunction, organ failure, and even death of
people and animals.

Various analytical techniques were developed to identify the adverse effects of melamine in milk and
foodstuffs. The findings were compelling and were suited for melamine detection, for example, in
chromatographical —methods like high-performance liquid chromatographic/tympic  spectrometry
(UPLC/MS/MS) and gas chromatography/mass spectrometry (GC/MS). However, these chromatographic and
mass spectral techniques, aside from their remarkable sensitivity and accuracy, take time at significant
operational costs and need competent operators. In addition, preparations of samples for such chromatographic
methods are complex and thus do not satisfy the on-site applicability criterion. Thus it is necessary to create
lucrative and readily synthesizable / manufactured melamine recognition samples with real time application.
Melamine and its analogues have become a global danger to illegal adulteration of milk products. The World
Health Organization (WHO) also has a daily consumption of 0.2 mg/kg body weight per day restricted. The
experts have suggested several sensory methods for testing for melamine toxicity. Nanomaterial-based sensing
methods are among them highly promising in terms of application in real time. These materials reveal and
quantify melamine via several processes, such as fluorescence resonance transmission (FRET), aggregation,
inner filter effect, surface-enhanced raman dispersal (SERS). Melamine determination nanomaterials include
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carbon dots, quantum dots, nanocomposites, nanocystals, nanoclusters, nanoparticles, na nodes, nanocomposites
and nanotubes.

Because of their unique chemical and physical characteristics, nanoparticles were recently chosen to develop
new sensors for the detection of different analytes. However, gold and silver nano particulars (AgNPs), owing
to their reduced toxicity, performance characteristics and unique optical characteristics, are extensively utilized
(LSPR). LSPR is the most significant characteristic of metal NPs such as Au and Ag utilized to detect analytes
visually. If the incoming frequency of electromagnetic radiation matches that of the leading electrons of metal
NPs, it is referred to as LSPR.

AgNPs are often produced and operated using melamine. M-AgNPs may be immobilized on the surface of the
electrode via hydrogen-bonding interactions between clenbuterol and melamine when they interact with
melamine-modified gold electrode in the presence of clenbuterol. This sandwich shape enables clenbuterol to be
sensitively and selectively detected. Since M-AgNPs may produce many well-defined sharp silver stripping
peaks that mean a very distinctive AG/AgCl reaction under solid conditions, a relatively low detection limit of
10 pM can be obtained. AgNPs are extensively utilized to detect different analytes owing to reduced costs and
increased extinction coefficients. Melamine and AgNPs may have two potential interactions. The first approach
is based on the application of unaltered silver.

In this study, we describe a simple and cheap colorimetric technique to detect melamine in milk using silver
nanoparticles. Silver nanoparticles are straw yellow in colour, however when aggregated due to melamine
changes in colour red/orange.

LITERATURE REVIEW

Jigyasa, Jaspreet Kaur Rajput (2018) Melamine interactions with Ag+ ions and biopolyphenols may be ascribed
to this. Due to the creation of the aggregated AgNP mass in a low concentration of melamine, light red coloured
solution was formed whereas a high concentration of melamine produced a colourless solution that indicated a
disruption of AgNP synthesis. In the light of optical answers, UV-visual plots and HRTEM-EDS analyses, the
suggested methodology was developed. The sensor tests have achieved a satisfactory detection limit of 0,01
ppm (79 nM) and 0,24 ppm (1900 nM) respectively using Ag-Rutin and Ag-Curcumin. Both sensing tests
provided detection limits were much lower than the safety threshold specified by regulatory authorities (20 uM
in the US and the EU, 8 uM in Chinese formulas). The sensor tests showed excellent selectivity and sensitivity.
The sensor was successfully used to identify melamine in raw milk samples.

S Varun, S C G Kiruba Daniel , Sai Siva Gorthi (2017) Here, a very delicate, specific and fast interference green
synthesis was described for determining suspected milk adulterant melamine. Melamine is a nitrogen chemical
added to milk to imitate proteins, which leads to renal stones and renal failure. The interaction of melamine with
ascorbic acid (AA) results via strong interactions in the production of silver (Ag) nanoparticles, which were
verified by UV-Vis spectroscopy and Electron Transmission Microscopy (TEM). Corresponding benchmarks
have been validated using High Performance Liquid Chromatography for Melamine Spiked Milk Samples
(HPLC). This interference in the production of Ag nanoparticles resulted in colour changes that vary with a
melamine concentration, allowing the melamine to be quickly sensed in situ from the milk to a lower limit of
0.1 ppm with a linear correlation of 0.9908.

Kaarthika Ramalingam (2017) A synthetic chemical substance called melamine (C3H6NGO) is illegally added
to milk during processing to increase the perceived protein content. A substance known as Melamine, which
cannot be metabolized by the body, produces insoluble crystals that may induce tissue damage and kidney
failure. As a result, a fast and accurate technique for melamine detection is needed. A simple method for
detecting melamine in milk using silver nanoparticles is proposed here (AgNPs). Synthesis of Borohydride-
reduced AgNPs, citrate-capped AgNPs, and polyvinyl pyrrolidone-capped AgNPs has been carried out to
determine their appropriateness for this application, as well as their size, composition, structure, and others. At
various concentrations of melamine, the first two nanoparticles are found to be appropriate for this detection and
show a colour shift from light yellow to red. When the combination is exposed to a standard light source, a
color sensor is used to detect the melamine content by quantifying the color change and transmitted light
intensity. When comparing transmitted light intensity to eye observation of colour change, it is discovered that
citrate-capped AgNPs give superior results than borohydride-reduced AgNPs for melamine quantification.
Compared to conventional laboratory experiments, the findings of this research are quite similar to those
acquired via this study. A home-based electronic melamine testing device may be developed using this
approach.
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Naveen Kumar (2016) An adulterant used in dairy products by unscrupulous individuals, melamine is a
nitrogen-rich chemical substance that increases the perceived protein level of dairy products. In response to this
event, researchers devised easy-to-use techniques for detecting melamine in food samples. Silver nanoparticle-
based colorimetric technique for melamine detection in milk is described in this study. Melamine causes silver
nanoparticles to aggregate, resulting in a sudden shift in hue from yellow to red under optimal circumstances.
Using an ultraviolet—visible (UV—Vis) spectrometer, you may measure the amount of melamine in an
adulterated sample by measuring the absorption spectrum of silver nanoparticles. Melamine may be
successfully detected using a colorimetric technique that uses silver nanoparticles of 35 nm.

Keke Chang (2017) Unmodified gold nanoparticles with localized surface plasmon resonance (LSPR) are used
as biosensors to detect melamine in liquid milk samples (AuNPs). An optical attenuator, three 600 m premium
optical fibers with SMA905 connections, and an array of linear charge-coupled devices (CCDs) comprise the
biosensor. Because it is low-cost and easy to use, the melamine biosensing device is well-proven. Based on the
inter-particle coupling phenomenon, which alters wavelength and absorbance in the LSPR band when melamine
samples are introduced, the device's operating principle is based on the color change of AuNPs solution from
wine red to blue. A linear detection response of the LSPR biosensing system was observed in the concentration
range of OM to 0.9M, with an R2 of 0.99 and a detection limit of 33 nM under optimal circumstances. Testing
the LSPR biosensing system on liquid milk samples has shown that it is extremely specific and sensitive, and
that it has a wide range of potential applications.

MATERIAL AND METHODS

The techniques described for detecting melamine either utilise visible colour change or the UV absorption
approach. The goal of this study is thus to develop an electrical detection system which can quantitatively
measure the quantity of melamine. As a preliminary stage, there are three distinct AgNPs: AgNPs with a
reduction in borohydrate, NPs with a cap of citrate and NPs with polyvinyl pyrrolidone (PVP). They are then
investigated for their features and their applicability to detect melamine in milk. After the raw milk has been
contaminated by melamine added, whey protein is isolated and combined with AgNPs and then lit by standard
visible light. By means of the suggested system the intensity of transmitted light and absorption variations with
concentration is monitored. The findings obtained are compared to conventional laboratory tests and are
pleasing. Figure 1 shows a detailed block schematic of the work.
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Figure 1: Principle of the proposed work: (a) Electrostatic interaction between AgNPs and melamine, (b) Block
diagram of the proposed system

1. PREPARATION OF AGNPS

e Chemicals
Merck Chemicals and Melamine from Himedia were bought from Sigma-Aldrich silver nitrate (AgNO3),
sodium borohide (NaBH4), tri sodium citrate and PVP. For all tests, double-distilled (D2) water is utilised.

¢ Synthetization

Method 1: Borohydride reduction AgNPs: A 30ml NaBH4 (2 mM) solution is produced and put in an ice
bath, to keep the temperature constant. Twenty ml AgNO3 (1 mM) have been added to this solution with a drop
of around 20 drops per minute under constant stirrings and a light-yellow solution has been produced. This
solution is centrifuged and then filtered for 15 minutes. The filtrate may settle for 8 hours before use.

Method 2: Citrate Capping AgNPs: First, a beaker is prepared with 10 ml of AgNO3 (0.01M) solution. 10 ml
of sodium citrate (0.01 M) is then added to the beaker wisely. Then 10 ml of NaBH4 (0.01 M) are wisely added
to the beaker, when the reaction is quick. The stirring is maintained for 4 hours, with a light yellow solution.
This combination may sit for 8 hours and then filter through a filter paper. Before use, the solution is kept at
4°C.

116

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Method 3: AgNPs with PVP capping: A beaker produces first 100 ml of AgNO3 (1 mM) solution. Then add
20 ml (0.25 M) of PVP to the beaker and stir 10 minutes. Then add 10 ml NaBH4 (0,01M) wisely to the beaker,
stirring constantly for 6 h. A colour shift is noted and a light yellow is produced. The solution is filtered and
centrifuged. Then filtrate may rest 8 hours before usage.

2. Colorimetric Detection of Melamine in Raw Milk

The following was a typical colorimetrical assay of melamine in raw milk. First, 4.0 mL of the raw milk was put
in a 15 mL centrifugal tube and diluted to 10 mL, then added 2.0 mL of 10% mixed acid and chloroform
solution and blended into a sample matrix with the vortex for 1 min. The mixture was soniced for 15 minutes at
20°C then centrifuged for 10 minutes at 13,000 rpm to separate the deposit. Secondly, the supernatant was
placed in a new centrifuge tube and adjusted to pH 8.0 with NaHCQO3 solution 10 percent. For 10 minutes the
solution has been centrifuged to remove the deposit again and the final solution has been utilised for detection.
Thirdly, to the 800 mL. Ag NPs solution, 600 mL of the solution produced was added, and the combined
solution may then react at the room temperature for 20 minutes. Finally, using the 1 cm route long cell, the
absorbance spectra of the reacting solution was recorded. The melamine content was measured based on the
absorption ratio (A500/A402) or the inspection of naked eyes. Digital camera also captured the colour change of
the mixing solution.

3. Melamine Detection in Milk

It was determined after considerable testing with melamine-spiked water that melamine detection and
measurement may utilise borohydride-reducing AgNPs and citrate capped AgNPs as a sample. The newly
developed (electronic) method is also sensitive to various concentrations of melamine and exhibits significant
variations in output. Therefore, using these two AGNPs melamine tainted milk is now tested and the findings
are linked with the conventional laboratory test results. In the first instance, the whey protein in the milk must
be isolated and then added to the test sample.

o INSTRUMENTATION

The SPECORD 200 UV—Vis Spectrophotometer (Analytikjena Germany) recorded absorption spectras at room
temperature. Transmission microscopy electron (TEM) measurements were performed using a high-resolution
transmission microscope of the TECNAI F20 (FEI Co., Holland), operated with an acelerating voltage of 200
kV. A drop of colloidal solution was placed on a carbon-coated copper grid and dried at room temperature in
the samples for the TEM analysis. On Malvern Zetasizer ver. 7.03 (Malvern instruments Itd., United Kingdom)
equipped with 633 nm He—Ne Laser were determined the size of the nanoparticles. For measuring particle size,
Dynamic Light Scattering is employed. Digital pH metre readings were performed (Electronic Corporation of
India Ltd.). The centrifugation was done using a centrifuge KUBOTA 6800 (KUBOTA Corporation, Japan).
The pictures were shot with digital camera Samsung SL-502.

RESULT AND DISCUSSION

Characterization of Silver Nanoparticles

The silver nanoparticles that have been produced in this research were brilliant yellow. UV—Vis spectra
revealed a high absorption maximum of around 397 nm for the spread silver nanoparticles. The aggregation of
silver nanoparticles and yellow hue changed to orange/reddish with the emergence of the new maximum
absorbance around 540 nm after contact with melamine molecules (Figure 2).

Wy

Figure 2: Absorption spectra of AgNPs in the absence of melamine (green line) and in the presence of
melamine (red line).
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TEM pictures and dynamic light diffusion (DLS) studies verified the agglomeration of silver nanoparticles. In
the absence of melamine and the aggregation of silver nanoparticles in the presence of melamine Figure 3 is

scattered silver nanoparticles. The increase in melamine content also enhanced the agglomeration of silver
nanoparticles (Figure 3).
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Figure 3: TEM images of Ag NPs A. 600 pl Ag NPs + 400 ul H20 (dispersed); B. 600 pl Ag NPs + 400 pl
melamine (0.5 mg/l); C. 600 pul Ag NPs + 400 pl melamine (1 mg/l); and D. 600 pl Ag NPs + 400 pl melamine

(10 mg/l) (aggregated)

The findings of DLS revealed the average size of silver nanoparticles as 35 nm, which varied from —23 mV
when there was no melamine to —14 mV when melamine was present, into 160 nm and Zeta potentials Figure 4
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Figure 4: DLS characterization of Ag NPs. (A) Size distributions of Ag NPs (average size 35 nm); (B) size
distribution of Ag NPs upon addition of 1 ppm melamine (average size 160 nm); (C) zeta potential of Ag NPs

(—23 mV); (D) zeta potential of Ag NPs upon addition of 1 ppm melamine (—14 mV)

The fundamental mechanism of melamine detection utilising silver nanoparticles is described in Figure 4. The
silver nanoparticles are stabilised by negative loaded citrate ions which resist the pull of the Van der Walls and
maintain nanoparticles in aqueous solution. If melamine is present, it interacts via hydrogen bonding with
negatively loaded silver nanoparticles. The aggregation of silver nanoparticles is caused by hydrogen bondings
between silver nanoparticles and melamine molecules. The yellow hue of silver nanoparticles as seen in figure2
is converted to red and absorption spectra reveal a red shift to 540 nm. One melamine molecule has six active
components to make dual hydrogen bonds with another melamine molecule's identical location. With the
increasing concentration of melamine, the aggregation and absorption of silver nanoparticles increasing at

around 540 nm concurrently increased.

Dispersed
silver nanoparticles

W
[ >

Melamine

F

Silver nanoparticles * Melamine
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Figure 5: Schematic illustration of melamine detection and visual color change of Ag NPs after addition of
melamine. Insert is the photograph of visual color change of Ag NPs upon addition of 1 mg/l of melamine.
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If melamine is present, it reacts via hydrogen bonding with negligently charged silver nanoparticles. The
aggregation of silver nanoparticles is due to the hydrogen bonding between silver nanoparticles and melamine
molecules. When aggregated, the yellow hue of silver nanoparticles changed to red colour and spectrum
absorption showed a red shift towards 540 nm. One melamine molecule has six active components to make dual
hydrogen bonds with another melamine molecule's identical location. Thus, with the rise of the melamine
content, aggregate silver nanoparticles and absorbance spectra have grown concurrently by around 540 nm.

Whey Protein Preparation
Raw cow milk is produced from a livestock farm and melamine is laced, then tested. The following method is
used to detect melamine.

The beaker is treated with 200 cc of raw milk, heated at 90°C and cooled down to 60°C.

15-20 drops of citric acid or lemon juice may be added and set for 30 minutes at room temperature.
Milk is divided into whey protéin (liquid) and ceisin at this point (white solid).

Centrate the mixture for 10 minutes and collect the surnatant (whey).

Whey is further filtered by employing a Whatman filter paper to eliminate ceisine protein from trace
quantities.

10 distinct combination inventory solutions (why contaminated with melamine) are produced at various
molar concentrations and subsequently diluted with D2 water for a whey solution of 20 percent.

Measurement of Melamine Concentration in Milk Using Agnps

After creating stock solutions, 1000 pl borohydrated AgNPs are added to 600 pl melamine spiked (from stock
solution). Similar samples are made using citrate capped AgNPs as well. A total of 20 samples (10 AgNP test
samples) are thus produced and left to rest for 5 minutes.

If the whey milk protein without addition of melamine is introduced to the AgNPs, the colour of the
combination will not change and will stay light yellow. When AgNPs are introduced to melamine-spiked milk,
the colour changes into light red and further intensifies into dark red when the concentration of melamine rises
(shown in insert of Figures. 6 a and b). This demonstrates the AgNPs' sensitivity to melamine and not to other
whey protein components.
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Figure 6: Normalized transmitted light (a) RGB values for melamine spiked milk with borohydride-reduced
AgNPs. Insert is the photograph, (b) RGB values for melamine spiked milk with citrate-capped AgNPs.

Concentration of melamine (mM)

The samples so prepared are taken one after another in the cuvette and put in the dark cabinet, which is covered
in a manner that no outside light penetrates. The standard light is then activated and the sample is irradiated.
The light passed through the sample is captured by the sensor and the RGB values for all samples are recorded.
Figures 5a and b illustrate the chromatic depiction of these samples. The colour sensor RGB graphic indicates
that while red colour changes dominate, other colour changes as well and thus the total intensity is measured
and traced as well in Figure 7.
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Figure 7: Insert is the photograph transmitted light intensity

Detection Principle of Melamine Using Unmodified Ag Nps as Colorimetric Probe

Ag NPs may be stabilized in aqueous solvent by covering it with negative citrate ions. With a homodispersion
of Ag NP, the electrostatic force will counterbalance the effects of Vander Waals force among molecules. The
melamine molecule is a tiny molecule containing three exocyclic amino groups (eNH2) and a hybrid ring
containing three nitrogens. The negatively loaded citrate ions may be connected with positively loaded
exocyclic amino groups (eNH2), resulting in the attachment of melamine molecules on the surface of the Ag
NPs. When melamine were added to the Ag NPs solution, the Ag NPs aggregated the colour of the Ag NPs
solution concurrently with spectrum changes as seen in Figure 7 Ag NPs may be added either via the three
exocyclic amino groups (eNH2) or the hybrid ring of three nitrogen. We performed the control experiment
using cyanuric acid as a melamine replacement to investigate the actual cause for Ag NP aggregation. To
generate cyanuric acid, melamine is readily hydrolyzed. Three hydroxy groups in the chemical structure of
cyanuric acid.

—— Ag NPs+H,O

Ag NPs+melamine
Ag NPs+cyanuric acid

Abs

300 400 500 600 700 800

Wavelength{nm)
Figure 8: Absorption spectra of Ag NPs in presence of water (black line), cyanuric acid (red line) and
melamine (blue line). (For interpretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.)

(-OH) replace three melamine amine groups (eNH2) and the three hybrid nitrogen ring remains. The test
findings revealed, as shown in Fig. 8, that cyanuric acid cannot cause the aggregation of Ag NPs. It is clear that
just three amino melamine groups are essential to the interaction between melamine and Ag NPs. The three
amino groups produced a fast colour shift from yellow to red, while the three-nitrogen hybrid ring is answerable
for melamine-Ag NPs' interactions. On the other hand, there are six comparable sites in every melamine to
create a double NH—N hydrogen link with another melamine molecule's identical location (Li et al., 2010; Silly
et al., 2008). We reasoned that the neighbouring melamine-coated Ag NPs might be interlinked between
melamine molecules by NH.N hydrogen links, as scheme 1 shows Aggregation of Ag NPs may thus be
triggered. Scheme 1 shows the colorimetric detection method for melamine via label-free Ag NPs.
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CONCLUSION

For the detection of melamine in milk, a simple, fast, and sensitive colorimetric technique has been devised with
the help of its adsorption on silver nanoparticle surfaces by amine groups. We introduced a simple and sensitive
colorimetric technique for melamine detection in milk samples in this article. The colorimetric technique and
melamine have been developed using 35 Nm yellow-colored silver nanoparticles, and if present in the sample,
the aggregation of silver nanoparticles results in visible changes of colour between yellow and red. The simple
colour shift of silver nanoparticles may also be utilized to indicate the use by advanced equipment of melamine
adulteration.
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Survey on the Socio-Economic Parameters of Chicken Production Pattern and
Farmers in the Field of Lucknow, India

Kamal Jaiswal, Komal Singh and Suman Mishra

ABSTRACT

Poulterer or poultry farmer (men or women) farming of hens/chickens serves to provide work and becomes one
of the most significant sources of income, resulting in increased household economic advantages. However,
there was only a little amount of data available that showed the chickens' contribution to the socioeconomic
statistics. The potential for chicken production in Lucknow, India was investigated in this study. The chicken
used in the study was "Kadaknath," which was found in the poultry of several Lucknow locations. A
standardized questionnaire, formal and informal interviews, and group discussions with local livestock
caretakers were used to collect data. A total of 350 people were questioned, with males accounting for 21% of
the total and females accounting for the remaining 79%. In 79 percent of the families, the complete family was
responsible for chicken management; however, only women were involved in 38 percent of the houses, and
only males were active in 9 percent of the households. The contribution of chicken production socially and
economically among these categories varied significantly (p<0.005).

Keywords: Poultry, socio-economic, Questionnaire, Kadaknath, chickens.

INTRODUCTION

In many sections of the rural and urban areas, chicken farming has made a substantial contribution as a source
of protein, food security, employment, and revenue in resource-strapped societies [1,2]. The country's entire
chicken population is projected to be 39.6 million [3]. The vast majority of these hens (99 percent) are kept in a
conventional system with little or no housing, nutrition, or health care [4]. Area chicken is an important
component of rural household subsistence in most parts of Ethiopia as a source of financial revenue and
nutrition [5]. In India, indigenous chickens make for 99 percent of the entire chicken population. They are
controlled under complex systems. This suggests that almost every family in rural Ethiopia has traditional
chickens because they offer protein for the rural people and create family money. Chicken breeding is a viable
occupation and an alternative revenue source for rural Ethiopian farmers since the indigenous hens are good
scavengers and foragers, well suited to adverse environmental conditions, and require less space [6].
Furthermore, the local chicken industry contributes considerably to human livelihood and food security in low
households [7,8]. Lack of information about poultry production, a scarcity of feed, the presence of economically
relevant illnesses as well as institutional and socio-economic restrictions remain key hurdles in Area-based
chicken production in India [9]. Despite the importance of chickens, their keeping might be regarded an off-the-
beaten-path agricultural operation.

In developing nations, livestock production in general, and chicken production in particular, play critical
socioeconomic roles [10]. The growth is not just in terms of size, but also in terms of production and quality. The
impacts and contributions of large-scale and small-scale scavenging poultry production systems in rural areas
differ from those of more intensive systems in urban areas. Backyard poultry in rural areas contributes
significantly to poverty reduction through money creation and household food security [11,12]. Rural communities
own Area chickens for a variety of reasons, including the provision of animal protein, the generating of additional
economic revenue, and religious/cultural concerns.

Education, age, land, farm experience, and access to finance have all been linked to agricultural productivity
and profit in previous studies, hence the current study was carried out to investigate the socio-economic
profile of Kadaknath farmers.

Chicken production systems are subject to a variety of complicated and variable limitations, all of which have
an impact on their output and productivity potential. The design and execution of Area-based chicken
development programmes that can benefit rural societies require knowledge and understanding of chicken
production and use systems, as well as possibilities and restrictions. As a result, the study's goal was to gather
baseline data on Area-based chicken production systems, use, potential, and problems. In such a pandemic
situation of COVID19 it becomes a source of income for the poultry farmers.

MATERIALS AND METHODS
A thorough random survey was conducted to gather information on many elements of feeders usage, such as
kind, frequency, dose, and farmers' perspectives on subjects such as chicken’s health impacts, economic
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factors, and strategies. The random selection approach was used for the sample. Personal, use and protective
measures, and health issues were the three components of the thorough survey.

SITE OF STUDY

The current research was conducted in several areas of Lucknow, Uttar Pradesh, India. Kadaknath chickens
were selected for the study from a variety of poultry farms in five different areas across Lucknow. The
survey locations were chosen based on the criterion of being heavily used for chicken production and being
well-maintained. Farmers' willingness to participate in the survey and their level of participation in poultry
farming practices. From September 2020 to August 2021, the survey was conducted.

Table 1: Description of the various locations situated in Lucknow.

S. no. Area Locations Latitude Longitude
1 Area 1 Indira Nagar 26.883301 80.983299
2 Area 2 Aliganj 26.904054 80.945272
3 Area 3 Jankipuram 26.921021 80.951187
4 Area 4 Ghaila 26.9109084 80.8848139
5 Area 5 Bara Imambarah 26.868935 80.912695

Data Collection: The respondents (both females and males) were selected randomly based on various
parameters. To avoid biased results and to gain factual insight of the farm practices adopted by the Arears, the
respondents were not pre-informed and interviews were collected in the local language, only those respondents
were selected who were willing to participate in the survey.

Data was collected by means of a structured questionnaire, one-to-one formal and informal interviews, and
group discussions. The information was extracted from the respondents on commonly farming and production
recorded for the surveyed chickens, moreover, the factors that affect production and help in economical welfare.

Overall, the data collected were classified into three sections i.e.(i) Area profile (ii) house hold profile, (iii) cost
and returns in poultry farming. The questionnaire was premeditated in the form of closed-end questions in either
a multiple-choice format or questions with yes/no as answers. Both formal and informal interviews included
personal interactions and the questions demanded multiple answers.

Data Analysis: The collected data were presented using various statistical tools like mean and standard
deviation to draw meaningful conclusions and presented using pie charts.

RESULTS AND DISCUSSIONS

A total of 350 people were questioned, with males accounting for 21% of the total and females accounting for
the remaining 79%. Where in 79% cases entire family members were responsible for the management of
chickens, whereby, in 38% of the households only women were involved, and in 9% of the households only
men were involved.

The first section of the Area Profile focuses mostly on the transportation features of the Areas, such as road and
train links, as well as the distance between the producer's Area and the metropolitan center. This in turn allows
us to determine the impact of transportation costs on the marketing of the end product (especially for poultry
farmers who sell the products directly, and it was discovered that because the peri-urban areas of Area 1 are
well developed with transportation facilities, the producers face little difficulty in either selling the produce
directly or selling it to their traders.

Table 1: Infrastructure availability (in the Areas of the producers)

S no. Availability Al | A2 | A3 | A4 | A5
1 Connectivity to road + + + - +
2 Connectivity to railway + - - - -
3 Post office + - + + +
4 Veterinary hospital + + - - -
5 Veterinary dispensary + + - - -
6 Rural bank + + + + -

The farmers are provided with day-old chicks, feed, vaccinations, and medications by the farms/hatcheries. The
producer is responsible for providing land, labor, and other variable inputs like power, which is not the case for
producers, who must travel to a neighboring urban area to do any business related to chicken keeping.
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The characteristics of poultry producers make up the second section of the questionnaire. The graph shows that
growers have greater experience with poultry rearing and that producers between the ages of 35 and 36 are more
interested in poultry rearing than growers over the age of 40.
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Graph 1: Features of poultry producers

The third section of the questionnaire covers the input, production, and income for producers every cycle.
The table and graph show that farmers have longer production cycles and spend less on labor medication,
and immunization than contract growers, but their feed amount is higher even if their flock size is less.
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Graph 2: Input, production, and income for producers every cycle.

This graph attempts to compare grower output and income. Area 1 producers have larger chick sizes housed
in their output, even though the kgs sold is not much higher, the amount they receive on the whole is more,
which is not the case for other Area growers. This is because the company ensures that the quality produced
is of high standards and sells it to the trader where it fetches a higher price, and the producers of Area 1 are
also assured of the price incentive when price fluctuations are observed.
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Graph 3: Grower output and income.
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Graph 4: Studies on revenue generated.

The growers, i.e., the information shared between farmers and processors, are the focus of the
questionnaire's last part. As previously stated, the corporation provides the chicks, feed, medications, and
other veterinary services for poultry, while the farmer is responsible for providing land, buildings, labor, and
other variable inputs such as disinfectants and power.

The farmers' out-of-pocket payments for inputs account for less than 6% of total input costs on average. In
all types of production, the key components of manufacturing costs are listed in the table below. It is clear
that the cost structures of the two manufacturing processes are comparable. Around 74% of the entire
variable cost is made up of feed, medication, and veterinary services. Chick expenses represent roughly 20
percent of overall variable costs, while labor and electricity rates account for about 4-5 percent.

A hypothesis was calculated by incorporating a few common characteristics of both contract and non-contract
farmers to determine their similarities and whether they contribute to and have a positive (+) effect on
improving the farmers' living standards. It was discovered that all of the characteristics have a positive effect
and do contribute to improving the farmers' living standards in both sectors. Because the business bears the
market risks to some level, risk-sharing between the producer and the firm is a significant benefit in the chicken
production industry. The corporation is responsible for up to 5% of the mortality risk.

For every 1% rise in mortality above 5.4%, the business charges Rs. 0.9 per kg of live body weight of the
grown-up chickens. This type of risk-sharing system protects producers, particularly marginal and small-scale
landholders, in high-risk and turbulent market scenarios. Chicken farming suggests that it is a viable source for
farmers, all of which are advantageous to the producer if not all of these are difficulties.
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CONCLUSION

We find that the profits to producers are substantially larger in cost. This is because the poultry processor selects
individuals whose skills, expertise, and access to credit market give them comparatively poor prospects as
independent growers. The better technology and specialised management methods are the second key benefit of
contract farming. As a result, there is a reduction in feed consumption.
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Al Based Automatic Attendance System Using Face Recognition
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Computer Science and Engineering, Jhulelal Institute of Technology, Nagpur, India

ABSTRACT

In all over the world, taking attendance of the students is day to day activity for all the teacher’s in an institution
or schools. Traditionally, the teacher’s taking attendance through a roll call of every students.This takes a lot of
time and may sometimes lead to a false attendance. Once the attendance is taken teachers need to maintain the
attendance register. But sometimes maintain the attendance register is very difficult task for teachers. various
types of techniques and algorithm are used for overcoming this situation. In this project we are decided to
reduced the problem of taking attendance using Local Binary Pattern Histogram Algorithm (LBPH).This
algorithm is used for face recognition. LBPH algorithm is machine learning approach because it trained the
machine for marking the attendance. Face detection process is used in LBPH algorithm. For using this, teacher’s
can take attendance easily and automatically.

Keywords: Attendance, LBPH, Face recognition, Machine learning , Face detection.

IX. INTRODUCTION

This is the Al based Attendance System Model. Automatic Attendance System is necessary in all organization
for checking the activities of each and every students. In all schools/colleges attendance are taken manually by
calling their register numbers or names and noted in attendance register. This technique is repetitive, complex
for teacher’s to maintain the data of many students. During this Covid-19 pandemic, We can see all
school/colleges taking Online classes . After classes teacher’s take attendance but during this errors are occurred
like, few students regularly mark present for their absent students. For teacher’s it is very difficult to track every
students and difficult to find fake attendance of students. Our main goal of proposed this project is to reduce the
time limit for taking attendance. Automatic Attendance System is a attendance monitor on the basis of facial
Automatic Attendance System will record attendance, date and time of arrival of student based on their face
recognition. Automatic Attendance System uses Local Binary Pattern algorithm for face recognition. For using
an automated attendance system, teacher’s takes less time for taking the attendance of the students. An
automated attendance software is the need for modern world because it detects accurate faces and avoid human
error. The main advantage of an automated attendance system is gives more accurate results.

X. LITERATURE SURVEY
Author [1] created a method that uses note PCs for all students to manage the context of the students for the
classroom lecture. The attendance and location of the pupils are obtained since this system uses each student's
note PC. However, understanding the lecture's specific circumstance is challenging. Face photos are captured by
our system.

A variety of face recognition algorithms have been proposed in the last decade [2], however most of these
works only deal with a single image of a face at a time. Our method solves the difficulty of face detection and
improves the accuracy of face identification by continuously studying facial information.

Paul Viola and Michael J. Jones [3] suggested Robust Real-Time Face Detection. Only when using systems
based on their suggestion were they beneficial. Diverse parameters that could not be controlled at all times, such
as changes in the person's position, changes in the brightness of the environment, and so on, were among the
limits. As a result, when the systems aren't used within the limits, they're labelled as inefficient.

In this paper author proposed Real Time Human Face Detection and Tracking [4]. Their research [1] offers a
method for real-time profile detection and recognition based on a modification of the Viola-Jones algorithm.
The results of the new method demonstrated that computers using the modified approach could detect and track
up to 50 human faces. In such systems, data processing and time consumption are significantly reduced.

Author proposed implementing an Attendance Management System. Systems based on this idea would use a
web camera to collect an image at various times. In such systems, an accuracy of 68 percent has been found. In
addition to the Viola-Jones algorithm, Varsha Gupta and Dipesh Sharma (2014) investigated the Local Binary
Pattern (LBP), Adaboost algorithm, local successive mean quantization transform (SMQT)Features, sparse
network of winnows (SNOW)Classifier Method, and Neural Network-based face detection methods. They came
to the conclusion that the Viola-Jones algorithm is the fastest and most accurate of all the approaches. Other

128

Special Issue on Innovative Research in Management, Applied Science and Engineering



XI.

Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

approaches for face detection, such as Local Binary Pattern and SMQT Features, offer easy calculation and can
deal with illumination issues, but their overall performance is inferior to the Viola-Jones algorithm.

In this paper author created Viola-Jones algorithm for face detection for student attendance system . They
determined that, among methods such as face geometry-based methods, feature invariant methods, and machine
learning-based methods, the Viola-Jones algorithm is not only fast and robust, but also has a high detection rate
and performs well in a variety of lighting conditions.

RFID and Arduino are used to create a face and biometric-based attendance and security system. They
presented a face and biometric-based employee attendance and security system using Arduino and Smart RFID
cards in this article. The goal of the project was to implement an RFID-based attendance system that combined
face recognition with a unique employee number. The system's security has been improved by using finger print
authentication (Bio-metric). For unauthorised employees, an audio welcome message was introduced on the
valid employee attendance registration. Sound Alarm [2] and Audio Alert[1] had both been presented.

Face-recognition-based attendance system. The goal of this article was to improve school and college
attendance systems. As a result of the numerous drawbacks manual attendance, such as expense, phony
attendance, and so on. It is possible that the information provided is not always accurate. As a result, biometric
and facial recognition systems are used. Techniques of recognition are employed. Face of tradition. The
methods of recognition were not any more precise. This piece of writing included portrayed the idea of saving
time while also improving Face-recognition-based security attendance system It was a very helpful strategy.
Images were captured by this concept. in a school/college with a camera or CCTV camera for purpose of
attendance Then it used facial recognition software to find the face. Eyes, nose, mouth, hairs, and different
poses of the human body the image of a face Face-lifting techniques came in a variety of styles.

Student Attendance System Using Iris Detection,In this proposed system, the student is asked to stand in front
of the camera so that the system may detect and recognise their iris and mark their attendance. The iris is
detected using methods such as Gray Scale Conversion, Six Segment Rectangular Filter, and Skin Pixel
Detection. It aids in the prevention of proxy difficulties and effectively maintains student attendance, but it is a
time-consuming process for a student or staff member to wait for the prior members to finish.

PROPOSED SYSTEM

A S

h 4

| Camera |

W
[ Capture Image | [ Database |
) - )

W
- / . YES ¢ y

Y y
Image | Face Detection Attendance
Enhancement . Management
4

Fig. 1: Data Flow diagram

The Required Steps are as Follows
e When students entered in class he/she stands infront of camera.

e Camera captures the image of students.
e After capturing the image, image enhancement will start.

e When image enhancement is done then image is going to the stored database for checking similar face of
students.
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e If similar face is find in a database face detection process will start.
e After this, system will recognize the face of students using Local Binary Pattern Histogram algorithm.

e Once the face is recognize the attendance of students automatically marked with their name, id, department
and date.

o If not detected, the system will revert the process using all steps.

XII. METHODOLOGY

Input Image — Trained Image Face Detection = Face Recognition Using LEPH

W

i
Post Processing

v

Marking Attendance

Fig. 2: Flow chart of methodology

Input Image: Input image is the initial stage of face recognition. In this camera captures the original image of
students. Because every facial related activity needs to be capture image.

Trained Image: After capturing input image, image must be going through the training process because
machines do not understand the image properly that’s why machine can not recognize the face of person.

For training, we can take sample of images and convert them into gray scale.

Face Detection: After trained image, system will understand that the image given as an input is searched to find
any face. For face detection we used haar Cascade classifier frontal face. After detecting the features of the
image, recognition process will start.

Face Recognition Using LBPH: After the completion of detection process, image going through the LBPH
algorithm. Using LBPH algorithm system will ready to recognize the person’s face.

Post Processing: After completing all the process, Post processing will start. In this, machine understand or
read the real time image and then marked attendance in excel sheet with name, id, roll no.

Marking attendance: Marking attendance section shows real time attendance of students.

XIII. HAAR CASCADE CLASSIFICATION
Paul Viola and Michael Jones introduced an effective approach for detecting objects using Haar cascade
classifiers in their work "Rapid Object Detection with a Boosted Cascade of Simple Features" in 2001. Object
detection is a machine learning-based strategy that involves training a cascade function using a large number of
positive and negative images.

Positive example is a classifier (specifically, a cascade of boosted classifiers working with haar-like features)
that is trained with many examples of a specific object (e.g., a face or an automobile). So, if you train your
classifier with those kinds of variables, you'll be able to detect everything you want. If you want to detect faces,
for example, you'll need to train your classifier with a large number of photos that contain faces. So,These are
known as positive photos, and they contain the object you're looking for.Similarly, we want to train the
classifier with negative photos, which are images that don't include the thing you're looking for.For example, if
we want to identify a face, we should use an image that does not contain a face. After training, a classifier can
be applied to a region of interest in an input picture, with the classifier returning a 1 if the region is likely to
show the object and a 0 otherwise.

We'll be working on facial detection here. The cascade function requires a large number of positive images to
train the classifier at first. which includes negative images and faces (images without faces). After that, we must
extract features from it. We use Haar for this. The characteristics in the graphic below are utilised. They're
really similar to our convolutional kernel. Each characteristic is said to have a single value. The sum of pixels
beneath the white rectangle is subtracted from the sum of pixels under the black rectangle.
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Fig.3: Haar Cascade classifier diagram

Using Haar Cascade classifier the machines are able to find out the main image of students. Firstly we have to
collect all the positive and negative images of students for training our classifiers. Using haar features we only
select the features of minimum error rate because they are the features that most accurately classify the face and
non-faces images.

XIV. Local Binary Pattern Algorithm (Lbph) :
The Local Binary Pattern Histogram (LBPH) algorithm is a local binary operator-based face recognition
technique that can distinguish both a human's faces i.e. side and front face. LBPH is most widely use for face
recognition for identifying accurate faces. LBPH works on different expressions of human’s. Accurately
identified each features of the images.

Working of the LBPH Algorithm:
The LBPH algorithm depends upon four parameters:

1. Radius: The distance between the centre pixel and the circle of the circular local binary pattern, this is
usually 1.

2. Neighbours: The number of sample points required to construct a circular local binary pattern Keep in
mind that the higher the computational cost, the more sample points you include. Normally, it is set to 8.

3. Grid X: It represents the number of cells in the horizontal plane, is usally 8.

4. Grid Y: It represents the number of cells in the vertical plane, is usally value of 8.

\ Image acquisition ‘

Student
Face database
[ o o o o e -
1 ]
(] 1
: Pre-processing || Face detection 5| Face recognition :
1 1
1 [ ]
1 ) 1
1 Image Processing L 1
1 ]
Excel sheet
updating
Fig.4: System architecture of LBPH
Steps Involved in LBPH

1. Image Acquisition: In Fig(1) Image acquisition is the initial stage of every image processing that means
camera captured the input image of every person.

2. Pre-Processing: The purpose of Pre-processing is used to improve the image quality so that we can better
analyse it more effectively. By processing we can eliminate undesirable distortions and boost some crucial
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qualities for the application.Whenever we are working on image processing firstly, we convert any image
into gray scale because gray scale has one color. And it is the only portion that is not removed. For using
Gray scale pixel of every image is clearly identified.

3. Face Detection: After preprocessing, face detection is started. In face detection system identifies the every
person’s face.

4. Face Recognition: After face detection, face recognition is started by using LBPH algorithm. It is
responsible for identifying the features of the image.

Pseudo Code of LBPH Algorithm

Input: Live camera on student face.

Output: Mark attendance in excel sheet

1. Convert each image into grayscale.

2. Apply all the process for extracting the image.

3. Applying the LBPH algorithm for calculating the features of the images.

4. If face is detected then mark attendance in excel sheet Else not mark attendance in excel sheet.
5. Revert back all the process.

Calculating LBPH Algorithm
e Consider the image, which has the dimension NXM.

e To create an MXN dimension, We must partition each region of an image into region of equal height and
breadth.

Entire region apply the LBP operator.The LBP operator is specified in a 3x3 window.

P-1
LBP(x.,y) = szsnp =

p=0

] ifx>0
0 else

This is the formula of LBP.Here, x and y are the co-ordinator of pixels .Ip is the neighbor pixel and Ic is the
center pixel . The LBP operation clearly understand with help of example.

200150150 T10]0] [150]9% )80

S5 |%[100]>]0 1= 30 | 141

1601 70 1210 1101

3x3pixels  Threshold Binary Decimal
90 10001101 141

Fig.5: Example of LBPH Calculation
In Fig (2) Shows, We can clear about the process of LBPH. In this,

First we have to convert input image into grayscale. Every image has a different pixel value .

LBP calculates every unit pixel value in each rectangular block.

It compare a pixel to it’s eight closest neighbours, by using median pixel value as a threshold.
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e If mid number of rectangular block is less than the neighbor pixel value then it is considered as 1.
e If mid value of rectangular block is greater than the side pixel value then it is considered as 0.
e After getting all the binary value, we need to convert in decimal value.

e After computing the LBP value, a histogram is constructed for each part of the image [18].

e a
S b ‘ IIIIllIno-II|II| ‘ |I||||I|||III|II|III

g’;‘l o ;.'_.,,G l I

Original Image LBP Result Regions/Grids Histogram of each region Concatenated Histogram
(Grid X - Grid Y)

Fig.6: Histogram extraction

e We are taking 60 images for extractiong the features. Histogram extract the input images in various ways
and gives the accurate result.

e Fig.6. shows extraction of original image and converting the image into grayscale after that calculating the
histogram into grayscale image .

dx, y) = 4 /__21@,- - x)?

e We are calculating the histogram using euclidean distance formula.

XV. RESULTS

{ Face Recognition System

STUDENT ATTENDENCE BY FACE RECOGNITION

o
STUDENT DETAILS _ =« . FACE DETECTOR ATTENDANCE

TRAIN DATA PHOTOS

M O Typeheretosearch O H @ = ma ® =8 »y 4 ¢ WC ABQDZY G

25-02-2022 D

133

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

B Current Course Tnfor

Department  Cor

Year 202 Course Year Semester Studentid Name
] yatin A
Class Student Inform % A
StudentID: —

Prajakts A

Class Division: Riya A
Gender:
Email:
Address:
@ Take Photo Sample
- >
L p - E - o~
& O Type heretosearch O H @ » = @ = @ ¢ ) ACSuny A G@O@D o BN W

: Generation of Dataset

!

ot
Ly

%

v Manage Traininglmage

v - o x
- v ¢ > Gauri > PycharmProjects > FACE > Trainingimage
# Quick access
B Desktop .
& Downloads - 1
Documents ’
e . Gauri3.1jpg Gauri32jpg Gauri33jpg Gauri34)pg Gauri 35jpg Gauri36jpg Gauri37jpg Gauri 38jpg Gauri39jpg Gauri3.10jpg Gauri3.11jpg
&= Picures
FACE
TMO3 AssignmentsANSWERS
TMO4 SOLVED ASSIGNMENT
Zoom
Gauri3.12jpg Gauri3.13jpg Gauri314jpg Gawri3.15)pg Gauri3.16jpg Gauri317jpg Gauri3.18jpg Gauri3.19jpg Gauri320pg Gauri.321jog Gauri322jpg
@ OneDrive - Personal
- hispc
3 3D Objects
B Desktop
B Documents Gaurl3.23jpg Gauri324,jpg Gaun3.25jpg Gauri.3.26jpg Gauri327jpg Gauri.3.28jpg Gawri.329)pg Gaur 170 PPe Gauri3.32jpg Gaurl.3.33jpg
¥ Downloads
D Music
&= Pictres
B videos
& Windows-SSD (C. Gauri.3.34)pg Gaurl335jpg Gauri3.36jpg Gauri.337 jpg Gauri338pg Gauri3.39jpg Gauri. 340 pg Gaun341jpg Gaurl342jpg Gauri343jog Gauri344jpg
«~ Data (D)
- New Volume (E)
& Network
Gaun.345jpg Gauri.346,jpg Gauri347pg Gauri.348jpg Gauri 34909 Gauri3.50jpg Gauri351jpg Gauri3.52jpg Gauri.353jpg Gauri.3.54jpg Gauri 355jpg
Gauri.3.56.1pq Gauri3.57.ipa Gauri3.58ipq Gauri3.59.ipa Gauri 3.60.ipq Gauri361ipa Prajakta8 lipq PrajaktaB2ipg Prajakta83.ipa PrajaktaB4ioq PrajaktaBSipa ¥
224 items =
- - - 1613
M © Type hereto search O H € = = D = & 7 JArCsuny ASQD@M NG o0, B

Fig.9: Generation of Dataset Completed

TRAIN DATA SET

M © Type here to search O H € = =a D = & v U 40°C Sunny A @ @ W0 @ 9) NG w:‘z‘oa L3

Fig.10: Trained Image

134

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

|

TRAIN DATA PHOTOS

B O Typeheretosearch O H € » =M & = @ ¢ 40CSuny A G RD@W B it W

Fig.11: Attendance Using Id, NanTc, Roll No, Department

ER Copy
Paste ? B I
¥ Format Painter
Clipboard

@ UPDATES AVAILABLE Updates for Of
Ho f

A 8 c D E F G H | ) K L M N o P Q R s i u v wo [+
1 171346 Keshav  Computer 02-10-2021 Presen t

1
2
4
503 o ‘Gaurl 'Computer 25-02-2022 Present
6
7
8

e v ——+
O At € m = ® =@ » 4 ( @& WC AG@D G B o, O

XVI. CONCLUSION
For student attendance, we have established an automatic attendance system using facial recognition. It saves
time and effort, especially when there are a big number of students who have recorded their attendance. The
Python programming language is used to implement the entire system. The main aim of developing student
attendance system using facial recognition technique is to capture the real time attendance . We are creating this
model Specifically, in exam-related difficulties such as who is attending and who is not attending.

XVII. FUTURE SCOPE
In the future work, we will developed more enhancing features in our automatic attendance system project. We
improve our video quality for better image enhancement. We take a lot of images for creating more dataset for
extracting the features. We improve picture’s brightness for quickly identified images. We will using facial
features for different applications like laptop unlocked by using facial recognition. Many government related
application’s uses facial features.
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ABSTRACT

The cement industry is one of the most important industries needed for sustainable development. It can be
considered the backbone of development. The year 2020 has been a year full of unprecedented changes and it
would not be the most disruptive time in the cement industry. The industry predicted and prepared for a solid
year early in the first quarter of 2020, however, with the COVID-19 epidemic, it is facing a sharp decline in
production and demand, especially in developing countries where the Construction Industry is the backbone of
the economy. The research methodology used in the study focuses on past, present, and future performance. The
purpose of this paper is to study the factors and their impact on Cement Industry. Secondary data is used for the
study. A Statistical Package for Social Sciences (SPSS-25) software is used to fulfill the objective of the study.
Pearson Correlation is used to understand the relationship/correlation between the factors affecting in cement
industry and the demand for cement. Regression Analysis is performed to understand the impact of various
factors on cement sales. It is found that there is a very strong correlation between steel, coal, limestone, sand,
bricks w.r.t. to cement sale. The researcher has applied Regression Analysis with those variables which have a
positive correlation and it is found that coal and sand directly impact cement demand. The other external factor
that has an impact on the cement industry is technological advancement, geographical advantages, economies of
scale, seasonal demand, price, government projects, availability of raw materials, and economical factors.

Keywords: Covid-19, Cement industry, Construction Industry, demand forecasting

INTRODUCTION

As the outbreak of COVID-19 reduced production in many countries, the industry has observed low demand for
its products, which leads to excessive energy. Cement companies are highly anticipated to survive this
catastrophe, but they must strengthen their resilience and competitiveness. Companies must also reduce their
carbon emissions so that they can operate longer; with cement industry produces 7 to 8 percent of greenhouse
gas emissions, pressure grows so that the industry can achieve carbon neutrality. As operations at all production
plants and construction sites have been halted by global closure to contain the spread of the virus, production
and use of cement have dropped dramatically. Even in countries where construction was not excluded from the
list of economic activities that were banned during the closure, economic downturn and weak consumer
sentiment led to a reduction in cement reductions as we approach the end of the first quarter of 2020. The
economic downturn due to business disruption in all industries will also lead to a decrease in the refill of order
books, but it will recover slightly as the economy recovers.

Following figure 1 represents the sales trend of the top Indian Players in Cement Industry.
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Fig. 1: Indian Players in Cement Industry — Sales
Sources - https://www.moneycontrol.com/stocks/marketinfo/netsales/bse/cement.html
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Market Dynamics

Drivers: Increasing automation in public spaces and increasing awareness about antimicrobial materials -
Public spaces will continue to evolve to accommodate the distribution of COVID-19. Designers will often
choose anti-bacterial fabrics and finishes, including existing ones, such as copper, and they will definitely be
improved. Certain building materials, already common in health care, may find use in other public areas, such
as reducing the number of flat areas where germs can spread and installing ventilation systems that help remove
polluted air from any area. The health care design, too, is likely to receive improvements in the near future.
While community mitigation may seem necessary, it is reasonable to expect that concerns about future
outbreaks may encourage architects to visualize open spaces that allow and encourage people to spread.

Restrictions: Fluctuations in the prices of raw materials - The immature materials and energy used in different
types of construction have variable prices and are set to continue in the forecast period. A sudden increase or
decrease in cost affects the end of the project and the profit margin for producers and contractors. The most
widely used materials in the construction industry are cement, scales, sand, steel, aluminum, wood, glass,
flooring materials, wall materials, and composite materials. The volatility of the energy and crude oil used in the
production and transportation of these commodities is a major cause of fluctuations in the prices of these
commodities. This volatility, in turn, results in price fluctuations for finished buildings. Uncertainty over the
cost of fuel and the cost of crude oil may increase the price of crude material and increase the cost of raw
materials used in previously distributed concrete. Therefore, the prices of these materials have a direct impact
on the cost of precast concrete. In addition, with rising commodity costs, retailers are increasing the price of
their products or lowering their profit margins, which will have a negative impact on market growth.

Residential is a major part of the construction industry - Globally, the construction industry is over USD 11
trillion, of which residential construction is the largest sector. The occurrence of COVID-19 has caused
disruption in the housing sector. Significant disruption to the supply chain. The transformation of COVID-19
from a China-focused challenge to a global epidemic has led to a shift in impact on chains and construction
markets around the world.

The ongoing epidemic has created many challenges not only for the construction industry but also for the global
economy. The global crisis, the duration of the recession, and the resilience will largely determine the nature
and magnitude of these challenges. The construction industry, especially the new residential sector, has been
doing well and is seeing growth in many sectors by 2020. Due to the increase in the number of cases worldwide,
many ongoing projects that were considered important by government officials were suspended, but new
residence permits were suspended. In the past, builders and contractors struggled to obtain permits for new and
refurbished projects. Currently, both construction companies and workers are resuming their operations.
However, the new guidelines and regulations issued by governments have created uncertainty and confusion for
companies and employees. Homeowners in areas with high COVID-19 cases limit access to contractors or
housing and prefer DIY projects as families live at home.

Predictability plays a vital role development of future plans. It is important for the organizations to know a
person's level of activity planning before investing in inputs. Predicting a measure of a future event that is
systematically achieved integration and forwarding in a predetermined manner data about the past. To know the
future need for the cement industry forecast is an important part.

REVIEW OF LITERATURE

¢ Rajesh & Sekar (2017), in their study ‘Demand and supply analysis on manufacturing of cement for
Monsoon periods using Dvorak technique’ stated that infrastructure and investment in building projects in
India are growing clearly. During the rainy season, cement production has increased to meet their needs in
non-rainy seasons. The tropical Cyclone monsoon has a profound effect on the cement-making process. The
paper concluded that pre-monsoon and post-monsoon has got its own impact on industrial growth and
Dvorak’s methodologies and applications in satellite images for forecast analysis proved to be very effective.

e Gardashova & Huseynov (2016), in their paper titled ‘Cement Industry Overview and market price
forecasting in Azerbaijan’ explains that the state of the global economy and the prices of energy resources
influence local economic trends, investment, the state of financial institutions, and the cement industry in
Azerbaijan as a whole. These situations affect the need as well as the community of the cement businesses
and their decisions. It concluded that financial resources, new big infrastructure projects, and stable demand
are the essential conditions of this market.
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e Fradinata & Suthummanon (2019), studied ‘Comparing the forecasting method of artificial neural
network and support vector regression model to measure the bullwhip effect in supply chain’ stated that the
forecasting demands have Mean Squared Error (MSE) which is used to measure the bullwhip effect in the
supply. The magnification of orders would influence the inventory in the supply chain. It is important to
understand forecasting techniques and the bullwhip effect for the warehouse management to manage the
inventory in the warehouse by the manager, especially in probabilistic demand of the customer. This process
helps in determining the inventory policy for the retailer. Artificial Neural Network (ANN) and Support
Vector Regression (SVR) are the two forecasting techniques used in the study. The study concluded that the
ANN and SVR are the appropriate methods of data mining which can be flexible to use for forecasting
method to predict the certain point in the dataset to manage the inventory in the warehouse.

e Taiyiai (2018), in their paper titled ‘Supply chain innovation and forecasting accuracy in cement
manufacturing firms in Kenya’ stated that supply chain innovation has become the base to gain a competitive
advantage for any organization. Cement manufacturing firms are facing a management dilemma. Regression
analysis was performed to understand the impact of Inventory by vendor managers on business performance.
The result shows that a unit change in vendor manager’s inventory would lead to an increase in business
performance by a factor of 0.23 and this can lead to growth in demand forecasting by 0.239. The paper
concluded that the cement manufacturing firms contribute significantly to the growth of infrastructure hence
there is a need for supply chain innovations and forecasting accuracy among the key stakeholders. The study
also determined that the significant determinants of demand forecasting are VMI, collaborative planning,
and cross-docking.

e Deakshinamurthyt (2017), in their paper studied ‘Demand forecasting for cement in India 2030’ and came
up with the findings that demand for cement production is expected to increase at an exponentially
increasing rate as compared to the rate at which the population is increasing. The result shows that the
residential, commercial, and government projects are in very favorable condition and it is increasing
simultaneously.

e Uzzaman & Rahman (2016) studied on ‘Simulation of cement Manufacturing Process and demand
forecasting of cement Industry’ seasonality of demand is considered as the same demand repetition after a
particular period. Using Holt-Winters Method, demand forecasting was applied and it was able to facilitate
the comparison between the overall customer demand and the future forecasted demand. The paper
concluded that Holt-Winter’s method is more appropriate than Holt method.

NEED/SCOPE OF THE STUDY

COVID-19 outbreak has slowed the construction and cement industry and lower demand for its products in
India. Since the cement industry requires an extensive manufacturing process accurate demand forecasting has
to be performed keeping in mind all the external factors including COVID which has a great impact on the
industry.

OBJECTIVES OF THE STUDY
The Main Objective of the Study Was-

e To study the impact of COVID-19 on the Cement Industry.
e To understand the factors impacting the cement demand in India.
e To perform demand forecasting of cement and understand its demand in the upcoming future.

RESEARCH METHODOLOGY

The study is descriptive in nature. A statistical package for social science (SPSS) 25 was used for this purpose.
The research methodology used in the study focuses on past, present, and future performance. Secondary data is
used for the study. A Statistical Package for Social Sciences (SPSS-25) software is used to fulfill the objective
of the study. Pearson Correlation is used to understand the relationship/correlation between the factors affecting
in cement industry and the demand for cement. Regression Analysis is performed to understand the impact of
various factors on cement sales. The researcher has applied Regression Analysis with those variables which
have a positive correlation.

DATA ANALYSIS AND MAJOR FINDINGS
Trend analysis was performed to understand the trend of sales of top players of Cement Industry in India.-
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The Following table 1 represents the sales record of 10 years of the top 5 Indian Players.

Year Ultratech cement ambuja cement Shree cement ACCcement Ramco
2011 7016 7297 3543 8181 2795
2012 13,646 8489 3338 10153 2613
2013 18,551 9749 5641 11275 3254
2014 20,514 9161 5418 11062 3831
2015 20,730 9955 5715 11646 3684
2016 23,306 9437 6259 11706 3645
2017 25,153 20094 5514 10990 3573
2018 25,375 23609 8594 13285 3950
2019 30,979 26041 9826 14802 4406
2020 41,462 27104 11722 15658 5146
2021 42,430 24516 11504 13786 5368

Table 1: Sales record of Top 5 Indian Companies

| ||t ratech ceme Nt s gmbiuja cement Shree cement

p— T

ACT cormend e
Fig. 2: Indian Cement Industry Sales Record — FY2011-2021
Sources: https://www.moneycontrol.com/stocks/marketinfo/netsales/bse/cement.html

From the above Fig. 2, we can analyze the trend of the sales of the top 5 players in the Cement Industry in India.
Ultratech is the dominating player in the decade. While Ambuja and ACC were initially in the same demand till
2016 but there was a hike in sales of Ambuja Cement demand from 2016 to 2021. From the overall analysis, the
demand for cement rises in 2016 because of the many new government projects and growth in Infrastructural
projects. The impact of Covid can be clearly seen in 2020 and there was a decrease in demand from 2020.

= Housing and
real estate

Iinfrastructure

» Incustrial
Development

= Low-cost
Housing

Fig. 3: Cement Demand in FY21
Sources - https://www.ibef.org/uploads/industry/Infrographics/large/Cement-Infographic-November-2021.pdf

The above-mentioned Fig. 3 shows the cement demand in FY21 sector-wise where Housing and real estate
covers 55% of the total demand. This can help in forecasting the demand sector-wise keeping in mind the
impacts of various external factors and COVID-19.
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The prices and demand of various building materials have direct impact on the demand of cement. To
understand the correlation of various building with respect to cement sales correlation analysis was performed.
The demand and consumption data of various building materials were taken into consideration for the study.

741 747
68.9
640 653 I
18 FY20

FY16 FY17 FY FY18

Fig. 4: Demand of Steels (in Kg)
Sources - https://www.ibef.org/uploads/industry/Infrographics/large/Steel-Infographic-November-2021.pdf

47041

Fig. 5: Demand of woods (Billion INR)
Sources - https://www.statista.com/statistics/625460/import-value-of-wood-india/

Similarly, the Demand of Coal, Steel, limestone, Sand and Bricks was considered and correlation was
performed.

Allied Building Materials | Correlation Value
Coal +).852
Steel +0.231
Limestone +0.700
Sand +0.422
Bricks +0.050

Table 2: Pearson Correlation Value of Allied Building Materials w.r.t. Cement Sales

From the above Table 2, we can interpret that there was a positive correlation of cement demand with all the
allied building materials that were considered for the study. Coal has a very strong positive correlation with
cement sales. If there is any impact or rise in price or demand it will proportionally impact the cement demand
in India. Coal and Limestone has strong positive correlation with cement demand while Sand has a moderate
correlation with cement sales. Bricks and steel have weak positive correlation with cement sales
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Regression Analysis
Regression analysis was performed to understand and find out the exact impact per unit on Cement demand and

consumption.

Regression Equation - y = 0.523x1+0.005x2+0.323x3+0.01x4
In the above Regression Equation,

X1 = Impact of Coal demand on Cement

X2 = Impact of steel demand on Cement

X3 = Impact of limestone demand on Cement.

X4 = Impact of Glass on Cement demand.

The above-mentioned four allied building materials were the ones that had a strong and moderate correlation
with Cement Demand. Therefore, these building materials were considered for performing the Regression
analysis. The above-mentioned Regression equation can be interpreted as if the demand of coal is increased by
1 unit it will impact the cement demand by 0.852 factor. Similarly, if the Limestone demand is increased by 1
unit it will have a direct impact of 0.700. All the four allied building materials have a positive impact on
Cement Demand.

Demand Forecasting

Exponential Smoothing method and moving average method was performed to forecast the demand for the
upcoming years. There are many Advanced Al based Demand forecasting techniques which can be applied for
the study.

Demand Forecasting of Cement (in Cr.)
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Fig. 6: Demand Forecasting — Exponential Smoothing Method

Demand Forecasting of Cement (in Cr.)
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Fig. 7: Demand Forecasting — Moving Average Method
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Both the above charts show the Demand forecasting of cement in Cr till FY2030. They clearly indicate that
from the year 2020 there is a decrease in the demand for cement and can be the same for a few years in the
upcoming future.

CONCLUSION AND LIMITATION

Cement manufacturing industries depend on government policies and principles. Infrastructure and construction
projects are growing in India. Pre- and post-demonetization affected the cement industry’s growth very badly.
Similarly, Pre and post covid conditions also have a huge impact on the industry. The government should take
remedial measures to stop such declining growth of the cement Industry. Cement manufacturing firms must add
more resources to innovations to gain a competitive advantage. They should also put more resources in terms of
finance for research and development of the Market.
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ABSTRACT

The optimized molecular structure and corresponding vibrational assignments of 3chloro-4-methylanisole
(CMA) have been investigated using Density Functional Theory (DFT)/B3LYP with 6-31 +G (d, p) and 6-
311++G (d, p) basis sets. Making use of the recorded data, the complete vibrational assignments are made and
analysis of the observed fundamental bands of molecule is carried out. The Mulliken charge analysis and the
chemical reactivity and hardness of the molecule in terms of HOMO-LUMO energy gap have been
implemented in terms of reactivity parameters. The MEP analysis was utilized for predicting the electrophilic
and nucleophilic site in the CMA molecule. The biological activity of the CMA molecule were studied by using
molecular docking analysis to identify hydrogen bond length and binding energies with different cancer protein.
The CMA compound has been screened and found to exhibit anti-bacterial activity.

INTRODUCTION

Anisole and its derivatives are used as a precursor for other synthetic compounds, solvents in perfumery; insect
pheromones and pharmaceuticals [1-2]. The functional groups present in anisole lead to the variation of charge
distribution in the molecule and consequently affect the structural, electronic and vibrational parameters. The
enhanced nucleophilicity of anisole versus benzene reflects the influence of the methoxy group, which renders
the ring more electron-rich[3]. The heterocyclic compounds are those cyclic compounds whose ring contains
one or more atoms of other elements besides carbon atoms. Because of the wide variety of physiological
activities associated with the heterocyclic compounds, Many Anisole derivatives are well known for their high
and diverse biological activities including antibacterial, antifungal, antiviral, pharmaceutical and agrochemical
agents [4-5]. The high electro negativity of halogens particularly (chlorine)in the aromatic part of the drug
molecules plays an important role in enhancing their biological activity, This paper put forth the spectroscopic
(FT-IR, FT-Raman,'H NMR and "C NMR) features and biological docking behaviours of methyl anisole
derivatives. Furthermore, physicochemical properties and chemical reactivity of the molecules were defined
based on the analysis of molecular electrostatic potential surface, non-covalent interactions and non-linear
optical properties. Enzyme binding activity and docking behaviour of CMA were tested on a model enzyme
structure of binding ligands. It is also possible to combine the spectroscopic and molecular docking analysis to
identify the biological importance of methyl anisole derivatives. The DFT calculations were carried out by
Gaussian 09 [6] and visualized with Gauss view programme. The molecule PED assignments, HOMO-LUMO,
MEP and Mulliken charges were calculated through DFT studies. The pharmacological activity of a molecule
depends on its geometric parameters and intermolecular interactions [7].

EXPERIMENTAL DETAILS

The sample of 3-Chloro-4-Methylanisole (CMA) is purchased from Sigma—Aldrich Chemicals, which is of
spectroscopic grade and hence used for recording the spectra as such without any further purification. The FT-
IR spectrum of the above compound is recorded in Bruker IFS 66V spectrometer in the range of 4000—400
cm . The spectral resolution is +1 cm™'. The FT-Raman spectrum of the above compound is recorded in Bruker
IFS Raman module equipped with Nd: YAG laser source operating at 1.064 um line width with 200 mW power.
The FT-Raman spectrum is recorded in the range of 4000100 cm ' with a scanning speed of 30 cm ™' min™' and

spectral width 2 cm™'. The frequencies of all sharp bands are accurate to +4 cm ™.

QUANTUM CHEMICAL METHODS

The quantum mechanical calculations have been carried out by using the Gaussian 09W program package. The
optimized structure and vibrational frequencies of CMA compound has been calculated by using DFT/B3LYP
method with 6-311++G (d, p) basis set [8-9]. All computational calculations have been executed by adding
polarization function d and diffuse function p on heavy atoms and also with triple split valence basis set for
better reliable results. The Mulliken charge distribution of the present molecule is mapped and their values
predict the pharmaceutical uses of the molecule. The electronic properties such as HOMO-LUMO analysis,
global hardness, chemical potential, electro negativity have been used to elucidate information regarding charge
transfer and chemical reactivity of the molecule. The auto dock program [10] was used for the molecular
docking study.
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RESULTS AND DISCUSSION

Structural Analysis

The molecular structure contains one benzene ring with chloro and methyl anisole. It was carried out using
B3LYP/ 6-311++G (d, p) basis set, the parameters such as bond lengths and bond angles and dihedral angles are
presented in the Table.1. The optimal picture of the structural compound is shown in Fig.1.

Table.1: Optimized Geometrical parameters of 3-Chloro-4-Methylanisole using B3LYP/6-311++G (d, p)
method and basis set

Bond length (A) Bond Angle (°) Dihedral angle (°)
C1-C2 1.395 | 1.395 C2-C1-C6 123.2 123.2 C2-C1-C6-Cl11 -180.0 | -180.0
C1-Cé6 1.394 | 1.394 | C2-C1-Cl15 117.19 | 117.1 CI15-C1-C6-C5 -180.0 | -180.0
C1-CI15 | 1.766 | 1.766 | C6-CI1-CI15 119.5 119.5 CI15-C1-C6-11 -0.001 -0.001
C2-C3 1.395 | 1.395 C1-C2-C3 118.9 118.9 C1-C2-C3-C4 0.0007 | 0.0008
C2-H7 1.080 | 1.081 C1-C2-H7 119.1 119.1 C1-C2-C3-010 -180.0 | -180.0
C3-C4 1.398 | 1.398 C3-C2-H7 121.8 121.8 H7-C2-C3-C4 180.0 -179.9
C3-010 | 1.363 | 1.363 C2-C3-C4 119.4 119.4 H7-C2-C3-010 0.001 0.0014
C4-C5 1.385 | 1.385 | C2-C3-010 124.2 124.2 C2-C3-C4-C5 -0.0007 | -0.0008
C4-H8 1.082 | 1.082 | C4-C3-010 116.2 116.2 C2-C3-C4-H8 179.9 179.9
C5-C6 1.403 | 1.403 C3-C4-C5 119.8 119.8 010-C3-C4-C5 -180 -180

C5-H9 1.084 | 1.084 C3-C4-H8 118.8 118.8 010-C3-C4-H8 -0.0003 | -0.0003

C6-Cl1 1.506 | 1.506 C5-C4-H8 121.3 121.2 C2-C3-010-16 0.001 0.002

010-C16 | 1421 | 1421 C4-C5-Cé 122.5 122.5 C4-C3-010-16 -180 180.0
CI11-H12 | 1.093 | 1.093 C4-C5-H9 118.9 118.9 C3-C4-C5-Co6 -0.0001 | -0.0002
C11-H13 | 1.093 | 1.093 C6-C5-H9 118.4 118.4 C3-C4-C5-H9 180.0 180.0
C11-H14 | 1.091 | 1.091 C1-C6-C5 115.8 115.8 H8-C4-C5-C6 180.0 -179.9
C16-H17 | 1.088 | 1.088 C1-C6-Cl11 122.8 122.8 H8-C4-C5-H9 0.001 0.001
C16-H18 | 1.095 | 1.095 C5-Co6-Cl11 121.2 121.2 C4-C5-C6-C1 0.001 0.001
C16-H19 | 1.095 | 1.095 | C3-010-C16 118.6 118.6 C4-C5-Co6-Cl11 -179.9 | -179.9
C6-C11-H12 111.5 111.5 H9-C5-C6-C1 -180 -180
C6-C11-H13 111.5 111.5 H9-C5-C6-Cl11 0.001 0.0008
C6-C11-H14 1104 1104 C1-C6-Cl11-12 -59.70 -59.6
H12-C11-H13 | 106.8 106.8 C1-C6-C11-13 59.71 59.7
H12-C11-H14 | 108.1 108.1 C1-C6-Cl11-14 180.0 180.0
H13-C11-H14 | 108.1 108.1 C5-C6-C11-12 120.2 120.3
010-C16-H17 | 105.8 105.8 C5-C6-C11-13 -120.2 | -120.2

010-C16-H18 | 111.3 111.3 C5-C6-C11-14 0.0026 0.004

010-C16-H19 | 111.3 1114 | C3-010-C16-H17 180.0 -180

H17-C16-H18 | 109.3 109.3 C3-010-C16-H18 -61.2 -61.2

C17-C16-H19 | 109.3 109.3 C3-010-C16-H19 61.29 61.29

Fig .1: Optimized molecular structure of 3-Chloro-4-Methylanisole with numbering scheme
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The bond length for C-C single bond is expected to be around 1.45 A and that of C-C double bond around 1.34
A [11]. The bond length for C-C in the benzene ring is observed between 1.38 A to 1.40 A. This shows that the
bonds present inside the benzene ring are neither double bond nor single bond and all the bonds have some
intermediate values, which is in agreement with earlier work on benzene derivative [12], this may be due to the
conjugation of the electrons inside the benzene ring which leads to almost equal distribution of electron density
between the double and single bonds. The bond length for C5-C6 is observed to be 1.40A. These slight
increases in bond length may be due to the presence of the methyl group at C6 respectively. When the CO
bonds in the molecule are compared, it is found that the O10-C16 bond length is 1.42 A. This bond is present
outside the ring, hence the influence on these bond lengths may not be significant. The C1-CI15 bond length
shows 1.76 A. This shows that the bonds lie in the expected range.

Most elongated angles are C2-C1-C6 and C2-C3-010 ranges are 123.2° and 124.2°, the unevenness in the angle
is mainly due to the uneven distribution of charges around the carbon atoms in the ring, which is influenced by
the presence of oxygen atom inside the ring. The hybridization of these carbon atoms are greatly changed and
hence the angles. Remains bond dihedral angles are uneven range due to the presence of O and Cl atoms. All
the dihedral angles of the title compound are either nearly to 0 to 180° which shows its planer nature.

The variation in bond angle depends on the electro negativity of the central atom, the presence of lone pair of
electrons, and the conjugation of the double bonds. Bond order is a useful tool for characterizing bond type and
measuring bond strength. The objective of the vibrational analysis is to obtain the vibrational modes connected
with molecular structure of the compound under investigation. The harmonic vibrational analysis carried out for
the optimized geometry.

Spectral Analysis

The vibrational assignments were done on the recorded FT-IR and FT-Raman spectra based on theoretically
predicted wave numbers by DFT (B3LYP) level using 6-311+G( d,p) and 6-311++G (d,p) basis sets and are
listed in Table.2 with their TED. Experimental Infrared and Raman spectra are shown in Fig.2 and Fig.3
respectively.

Table.2: Vibrational assignments of experimental frequencies along with calculated frequencies of 3 —chloro-4-
methylanisole using B3LYP/6311++G (d, p) and B3LYP/ 6-311+G (d, p) basis set

Experimental Theoretical Frequency Assignment
S. | Symmetry F 1 B3LYP/ 6-311++G B3LYP/ 6-311+G .

requency(cm’) 1 1 s with TED
No C1 (d, p) cm (d, p) cm (%)

FT-IR | FT- Raman | Unscaled Scaled Unscaled | Scaled
1. A - 3180 3223 3184 3220 3178 v CH(98)
2. A - 3070 3197 3075 3192 3072 v CH(97)
3. A 3060 - 3166 3066 3160 3064 v CH(98)
4. A - 3040 3135 3050 3130 3038 CH3ss(92)
5. A 3002 3002 3107 3028 3100 3020 CH3ss(92)
6. A 2951 - 3078 2960 3070 2955 | CH3ips(94)
7. A - 2926 3064 2940 3060 2935 | CH3ips(94)
8. A 2836 2836 3029 2850 3024 2845 | CH3ops(90)
9. A - 2820 3005 2830 2998 2825 | CH3ops(90)
10. A - 1680 1647 1682 1640 1680 v CC(88)
11. A - 1620 1600 1625 1596 1610 v CC(88)
12. A 1609 1609 1527 1611 1520 1598 v CC(88)
13. A 1578 1580 1505 1582 1500 1578 vy CC(89)
14. A - 1540 1495 1544 1491 1540 vy CC(88)
15. A 1497 - 1492 1499 1490 1490 v CC(88)
16. A 1462 - 1482 1465 1476 1460 v CC(89)
17. A - 1452 1472 1465 1467 1454 | CH3ipb(83)
18. A 1441 - 1424 1446 1420 1440 CH3sb(84)
19. A 1382 1384 1418 1388 1415 1380 CH3sb(84)
20. A - 1320 1329 1325 1325 1320 b CH(70)
21. A 1298 1298 1298 1300 1293 1295 vy CO(82)
22, A 1280 - 1268 1285 1264 1282 b CH(70)
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23. A - 1245 1228 1250 1220 1243 b CH(74)
24, A - 1210 1202 1212 1118 1205 b CH(74)
25. A 1201 - 1167 1205 1166 1204 R trigd(72)
26. A 1183 1184 1160 1185 1154 1185 R asym(70)
27. A - 1160 1062 1163 1055 1164 | R symd(68)
28. A 1151 - 1058 1154 1052 1153 b CC(72)
29. A 1110 - 1052 1112 1045 1110 | CH3opb(83)
30. A 1047 - 1012 1050 1009 1045 | CH3opb(83)
31. A - 1040 956 1044 950 1049 o CH(56)
32. A 995 - 890 999 885 992 o CH(56)
33. A - 940 844 948 840 938 o CH(56)
34. A 877 878 823 880 815 875 b CO(54)
35. A 840 - 751 842 750 838 CH3ipr(75)
36. A 804 - 701 807 699 798 CH3ipr(75)
37. A 744 743 693 748 690 746 o CC(54)
38. A 692 690 591 695 585 689 tR asym(72)
39. A 660 - 540 664 535 662 tR sym(70)
40. A - 620 457 624 452 620 tR asym(71)
41. A 587 - 454 590 450 585 vy CCl (86)
42. A 552 - 434 555 432 549 CH3opr(76)
43. A - 540 352 544 345 539 CH3opr(76)
44. A - 474 334 477 330 470 o CO(54)
45. A 448 441 257 450 250 445 b CCl(64)
46. A - 343 242 347 241 343 tCH3(59)
47. A - 198 184 202 180 200 o CCI (58)
48. A - 73 175 78 167 73 v CH3(59)

Abbreviation: v- stretching; b - bending; symd — symmetric deformation; asymd - asymmetric deformation;
trigd- trigonal deformation; d-out of plane bending; t— torsion; twist-twisting.
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Fig.2: FTIR spectrum of 3-Chloro-4-Methylanisole
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Fig .3: FT-Raman spectrum of 3-Chloro-4-Methylanisole

The vibrational analysis obtained for CMA with the unscaled B3LYP/6-311+G(d,p) force field are generally
greater than the experimental values due to neglect of anharmonicity in real system. Due to this reason, a
discrepancies arises between observed and calculated vibrational wavenumbers in order to correct this, it is
essential to scale down the theorectically calculated harmonic frequencies by introducing a scaled field or
directly scaling the calculated wavenumbers with proper scale factor.

C-H Vibrations

Generally, all the aromatic C—H stretching vibrations of the benzene ring are normally expected between 3100—
3000 cm ' [13], which show the uniqueness of the skeletal vibrations. The present molecule CMA has three CH
stretching vibrations. All three vibrations are found within the expected region, with values 3180, 3070, and
3060 cm ™. All three bands are well within the expected range which confirms the fact that these are not affected
by the substitution groups, as seen in previous analyses. All the modes are confirmed by their TED values.

Similarly, the C—H in-plane bending vibrations for aromatic molecule occur as strong to medium intensity
bands in the region 1300-1000 cm '[14]. In the present case, the CH in-plane bending bands are observed at
1441 cm'in FT-IR and 1452 cm ' in FT-Raman.

The calibrated values of CH bending vibrations are found at 1280, 1245, and 1210 cm . Almost all the
vibrations are found near the expected range. The C—H out-of-plane bending vibrations are expected in the
region 1000-750 cm ™' [15]. The vibrations are found at 943-812 cm’ in the present case. The experimental
values, 1110 and 1047 cm ' in FT-IR are exhibited. All these CH vibrations are found in the expected range and
the vibrations of the functional group have not been affected by other vibrations.

CH; Vibrations

Methyl group attached along with methyl anisole and oxygen atom to a benzene ring. Methyl group vibrations
are electron-donating substituents and can vibrate in different ways viz., CH; symmetric and asymmetric
stretching, bending modes, and torsion. Methyl CH stretching mode appears at lower frequencies than those
aromatic rings at 3000-2900 cm’'. The anti-symmetric and symmetric deformations of the methyl group
attributed in the region 1465-1440 cm™ and 1040-900 cm™ respectively [16]. The observed band of the CH;
stretching is found in FT-IR at 3002 cm ' and in FT-Raman at 3040 and 3002 cm ™' respectively. This model is
confirmed by the TED value. The in-plane bending vibration is observed at 1441, 1382 cm ™' in FT-IR and 1452,
1384, 1320 in FT- Raman spectrum. The out-of-plane bending vibration is found at 812-583 cm ' [17] All these
CH; vibrations are lying in the expected range which shows they are not affected by other modes.

C-C Vibrations

The C=C and C-C stretching vibrations present in benzene are usually assigned in the region 1600-1500 cm™'
and 1500-1400 cm 'respectively [18], though they are not distinctly present inside the ring. In the present case,
the CC single and double bonds are observed at 1609 and 1578 cm™ in FT-IR respectively. The above
conclusions are in very good agreement with the expected range. This is much important in the spectrum of the
present molecule.
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All the modes are confirmed by their TED values. The last two bands corresponding to CC single bond
stretching are found to be relatively less, these are due to the mixing of the CH in-plane and CO stretching
modes which also lie in this region. As an overall conclusion about CC vibrations, they are very well within the
expected region hence they are not affected by the substitution groups, as CH skeletal vibrations.

C=0 Vibrations

In this present investigation, the C=0 stretching is obtained at 1298 cm'in both FTIR and FT-Raman spectrum.
Hence, no such asymmetric and symmetric splitting is present in this molecule. The deformation mode of C=0
is expected in the regions, 625 cm” and 540 cm™ [19]. In this molecule, the deformation mode of C=0 is
represented in FT-IR having a value of 877 cm™ and 878 cm™ FT-Raman. Both the CO deformation mode and
the bending CC mode of vibration are assigned the same value. All the modes are confirmed by their TED
values.

C-Cl Vibrations

The title compound contains one Cl atom, which means it is capable to stimulate one C-Cl stretching vibration.
The C-Cl vibrations are expected in the region of 850-550 cm™ [20] and experimentally C-Cl vibrations are
observed at 587 cm™. In stretching and bending regions are lies in the expected range.

Mulliken Analysis

Mulliken atomic charge calculations play an vital role in the application of quantum chemical calculations in
molecular system.The atomic charges affects dipole moment,electronic structure and polarizability of the
molecular system.The graphical representation of the total atomic charges of CMA were obtained by DFT with
6-311++G (d,p) basis set shown in Fig.4. In the present investigation, CMA have a benzene ring, its Cq gets a
maximum positive value of 0.764, and similarly C; also maximum negative range of -0.824.

If the charge distribution is also symmetrical within the benzene ring, all the carbon atoms within the benzene
ring can also be equally negative, but the structural analysis revealed that there is no conjugation of electrons
within the benzene ring, as they can share the electrons form the attached O atoms outside the ring [21]. The
carbon atoms C1 (0.31), C8 (0.764) are positive. Considering the electron withdrawing capacity of the oxygen
atoms relative to carbon and hydrogen, the charge predicted by Mulliken charge.

Table.3: The Calculated Mulliken atomic charges of 3-Chloro-4-Methylanisole

Atoms | Mulliken charges (a.u.) B3LYP/6-311++G (d,p)
C1 0.317
C2 -0.447
C3 -0.824
C4 -0.142
C5 -0.454
Cé 0.764
H7 0.195
HS 0.192
H9 0.131
010 -0.154
C11 -0.811

H12 0.162
H13 0.162
H14 0.147
Cl15 0.606
C16 -0.336
H17 0.177
H18 0.156
H19 0.156
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Fig.4: The graphical representation of Mulliken charges for different atoms of 3-Chloro-4-Methylanisole

NMR Analysis

NMR spectroscopy has proved to be an exceptional tool to elucidate the structure and molecular conformations.
To provide an explicit assignment and analysis of °C and "H NMR spectra, the theoretical chemical shift of the
title compound is determined. The computational shifts were determined using gauge independent atomic
orbitals (GIAO) functional along with B3LYP/6-311++G (2d,p) combination, the calculations were performed
both in gas as well as in acetone solvent phases. The theoretical 'H and °C NMR chemical shift values are
presented in Table.4. and the corresponding spectra are presented in Fig.5 respectively. The phenyl carbon C1
atom is 148.4 ppm. It has the maximum chemical shift due to the attached Chlorine atom. The C11 and C16 are
less deshielded 20.1 and 55.1 ppm. But these values are found higher than the literature where the values are
methyl are much shielded having values of 10 ppm [22]. In the case of the molecule, all the carbon atoms have
almost the same shift between the range (113.9) to (165.3) ppm in the acetone method. The 3C atom has the
maximum chemical shift of 165.3 ppm, the next value is 136.0 and 134.2 ppm for C5 and C6, which agrees with
the high negative charge of these two atoms as discussed in the Mulliken analysis due to the presence of
chlorine atom within the ring. Hydrogen atoms are almost localized on the periphery of the compound and their
chemical shifts are not expected to be affected by the chemical environment [23], '"H NMR chemical shift for
H7, H8, H9 which are in the benzene ring are found to be 6.8, 6.9, 7.2 ppm. These are in the expected range for
aromatic hydrogen. But the hydrogen in the methyl anisole group is expected in the range 3 to 4 ppm as they are
in the aliphatic chain.

Table.4: The Calculated °C NMR and 'H Chemical Shifts (ppm) for 3-Chloro-4-Methylanisole Computed at
B3LYP/6-311++G (2d, p) GIAO

Atom | Gas | Acetone | Atom | Gas | Acetone
13 1
Carbon Hydrogen
1C 149.3 148.4 7TH 6.6 6.8
2C 113.2 113.9 SH 6.8 6.9
3C 165.3 165.3 9H 7.0 7.2
4C 119.9 119.9 12H 2.3 2.3
5C 135.7 136.0 13H 2.3 2.3
6C 133.5 134.2 14H 1.8 2.0
11C 20.5 20.1 17H 3.9 4.0
16C 54.5 55.1 18H 35 3.6
19H 3.5 3.6
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Fig. 5(b): 'H Chemical Shifts (ppm) for 3-Chloro-4-Methylanisole

CHEMICAL REACTIVITY ANALYSIS

The properties which are evaluated using energies of HOMO and LUMO are the most essential in reactivity
analysis, particularly in the spot of molecular synthesis and biomedical areas [24-25]. In this present
investigation, the orbital energy gap (AE), HOMO and LUMO orbital energies and other important molecular
reactivity parameters were evaluated by DFT/ B3LYP 6-311++G(d,p) level and the corresponding results were

reported in Table.5.

Generally, the energy difference of HOMO to LUMO is known as energy gap which elucidates the stability of
molecular structure [26]. The global reactivity parameters of the title compound such as chemical potential,
electro negativity, global hardness, softness and electrophilicity index can be determined by using HOMO and
LUMO orbital energies of the molecule. These reactivity descriptors data of the present compound CMA can be

evaluated by the following equations.
Ionization potential I = -Egomo

Electron affinity A = -Erymo

Chemical potential p = - (%)

Global hardness n = (%)

Electro negativity y = (%)

Softness S = %
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Global electrophilicity index o = 5

As seen in Table.5, The ionization potential and electron affinity of the molecule indicate the ability to donate
and accept electrons from neighboring molecular species. The chemical hardness (0.5687eV) indicating the
molecule to be chemically stable. The electrophilicity index was found to be biologically active. Softness,
another important descriptor predicts the toxicity of the chemical species. The title molecule has sufficiently
softness value (0.8616 eV) suggest the molecule non-toxic nature theoretically [27].

25 3

/

> @ "

LUMO=0.0171eV Excited state

(AE)=0.2416 e¥]

Energy gap

HOMO=-0.2587 ¢y Ground state

Ground state

Fig.6: Pictorial representation of HOMO and LUMO for 3-Chloro-4Methylanisole
Table.5: HOMO- LUMO energy values of 3-Chloro-4-Methylanisole

Parameters Values
Enomo (ev) -0.2587
ELUMO (eV) 0.0171

AEHoMO-LUMO gap (€V) 0.2758
Electro negativity (y) | 0.2929
Global hardness (1) -0.5687
Global softness (S) 0.8616
Chemical potential -1.4303
Molecular Electrostatic Potential Surface
Molecular electrostatic potential is related to the electron density which is a very useful descriptor in
understanding sites for nucleophilic reactions or electrophilic attack. As a result, this property was calculated for
the target molecules at B3ALYP/6-311++G (d,p) level of theory and indicated by a colour range from deep red to
deep blue in the corresponding maps displayed. MEP was created by mapping of the electrostatic potential on
the total electron density of the molecules for most active compounds shows in red the nucleophilic sites
(negative potential) located at the oxygen atoms which result in hydrogen bond interaction [28]. The larger
electrophilic sites (positive potential) appeared on the hydrogen attached to aromatic ring nitrogen consequence
the blue cloud which was symbolized for electron deficient region, due to the accumulation of positive potential
these moieties exhibited by hydrophobic interactions with the aromatic residues of active site in Fig.7. The MEP
surface provides necessary information about the reactive sites.

152

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Fig. 7: Molecular electrostatic potential map for3-Chloro-4-Methylanisole

MOLECULAR DOCKING ANALYSIS

Molecular docking is used to find the interaction between the ligand-protein. The pass (Predication of Activity
Spectra for Substances) is an online tool to predict the activity of the CMA compound and also revealed that the
compound have inhibitory activity. The residual structure of target is downloaded from RCSB (Research
Collaboratory for Structural Bioinformatics) protein data bank .The Auto Dock Tools (ADT) graphical user
interface has been used to prepare the protein by removing water and adding polar hydrogens along with
charges [29-30].

The docking results shows that the amino acids are LYS33:HZ3 forms a hydrogen bonds with a bond length of
1.8 A. The protein 2WKF form a hydrogen bond with CMA ligand with binding energy 4.3 kcal/mol. The
RMSD of the residue of the target protein to 1.36A and it shows that the molecule has strong inhibitory
activity.Fig.8 show the ligand —substrate interactions and Table.7. gives the binding affinity values of different
poses of the title compound predicted by Autodock Vina.

Table.7: The Calculated docking values for 3-Chloro-4-Methylanisole

S. . Docking core . . .
No Drug | Protein (PDB ID) (k cal/mol) H-Bond interaction Distance(A)
1 CMA 2WKF 4.3 LYS 33:HZ3 [O-H...O] 1.8

Fig.8: Docking pose for 3-Chloro-4-Methylanisole

ANTIMICROBIAL ACTIVITY

Agar disc diffusion method was used for the determination of antibacterial activity of the title compound CMA
against two Gram-positive and two Gram-negative strains such as Bacillus thuringiensis, Streptococcus aureus,
Pseudomonas aureus and Echerichia coli[31]. The target bacterial strains were cultured in Mueller-Hinton broth
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(MHB). The title molecule CMA was dissolved in DMSO solution at concentration of 1 mg/ml. The
concentrations of the tested molecule are fixed at 10 and 40 pl. Amoxicillin was used as a positive standard
reference to evaluate the sensitivity of each bacterial species tested. Antibacterial activity of tested compound
was observed by measuring the diameter of the inhibition zone around the holes in each plate was measured and
expressed in millimeters. The tested molecule displayed the highest inhibition efficiency (8-14mm) against all
the bacterial strains when compared to standard antibiotic Amoxicillin. The electronic property of organic
molecules is closely related to biological activity. The various substitutions of electron withdrawing atoms or
groups such as fluoro, nitro and chloro on the benzene ring exhibited better biological activity. The observed
zone of inhibition for antibacterial activity of CMA is shown in Table.8. From the observed results it is found
that the title compound CMA showed greater activity against selected bacterial strains when compared to
standard antibiotic [32-33].

Table: 8 The Antibacterial activity of 3-chloro-4-methylanisole at different concentrations against bacterial
pathogens;

S.No Cultures Diameter of the Zone of Inhibition in mm
10ul | 20ul | 30ul | 40ul | Control | Antibiotic
1 Bacillus thuringiensis 14 12 11 10 Nil 16
2 Staphylococcus aureus 8 10 12 14 Nil -
3 Pseudomonas aureus - 8 10 12 Nil -
4 Echerichia coli - - - - Nil 17

Fig. 9: Disk diffusion method of 3-chloro-4-methylAnisole at different concentrations;

CONCLUSION

A satisfactory vibrational analysis is made for CMA the present work. In this study, the vibrational frequencies
were calculated and compared with the experimental data. It was found that the computations are in good
agreement with experimental results. HOMO-LUMO energy gap explains the eventual charge transfer
interactions taking place within the molecule. NMR study explains chemical shift of the title molecule. The
reactive site of the title molecule has been found by MEP study. The molecular docking study shows that CMA
molecule can bind with protein with binding energy of 4.3 kcal/mol indicate the title molecules have
pharmacological properties. In vitro antibacterial activity revealed that the title molecule CMA possess potent
antibacterial activities toward bacterial strains and compared to standard drug Amoxicillin.
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ABSTRACT

Technology is seen as a critical catalyst for reforming commercial activity and formulating corporate strategies
in today's business world. Digital technology has proven to be the driving force behind the economy's growth
and competitiveness. Jobs, enterprises, knowledge, communication, and relaxation are all linked to
technological innovation today. It's difficult and incalculable, but it nevertheless piques our interest. It has
unleashed enormous potential in the development of enterprises, promoting innovative concepts and speeding
up the evolution of e-businesses and e-commerce, or electronic trade. In other words, it would be not only a
viable electronic option but also a very profitable one when compared to a traditional business or trading
method. The Internet, when used appropriately, can be incredibly advantageous and profitable for any business
or enterprise, big or little, local, national, or global.

Keywords: technological advancement, e-business, automation, Internet, information technology

INTRODUCTION

The Internet has been a technical revolution for the global corporate landscape. It has created a planetary scale
framework or system that will allow producers to reach consumers all over the world and have an ongoing
collaborative relationship with them. Such consumer-facing openings are critical for a businessman who is
exploring and employing the Internet as a tool for promoting his interests both regionally and internationally.
Every day, the number of people who use the internet increases. According to the International Statistics
Organization's Internet World Stat, the global population has surpassed 7 billion people, with 2 billion of them
accessing the Internet.

The Internet provides undeveloped countries with car variety of development prospects. It has the ability to
close present economic gaps faster than traditional techniques if done properly. Understanding the advantages,
on the other hand, necessitates consideration of global competition. A few questions must be answered in order
to comprehend human contact, business connections, and the growth of internet commerce. How can we assess
the evolution of internet technology as a means of economic and social connections, and how do we change our
perspective on trust? How would a company's brand grow a social network and build a brand in the face of the
enormous dangers that e-business entails? What impact would e-business have on the market competition? The
answers to all of these questions could influence how a businessperson or anyone interacts with technology and
with oneself. Many businesses are now reorganizing their traditional sales strategies and utilizing an online
sales system. Consumers are still hesitant to make purchases online, but the majority find it simple and
convenient, and they do so regularly. Consumers are discovering the Internet quickly and readily, and it is
assisting them in locating information and meeting their needs. Going online for a business gives it status,
increasing brand visibility and consumer confidence in the company and its products. Customers believe that if
a company does not have online capabilities, it is terrible, and they do not want to do business with them,
according to the survey. In today's world, all businesses, regardless of size, provide online services and have
their own application, allowing customers to research and learn more about the firm and its products.
Information technology is no longer a commercial expansion. It has evolved into a necessity and a driving force
for change. A traditional approach to technology was that information technology would automate and assist
businesses or organizations. However, in today's world, it has undergone a profound structural transformation
from the production of goods and services. It has implemented new concepts of re-engineering business
processes. The development of advanced technologies and the Internet has provided opportunities and support
to businesses in their processes.

E-business is no longer just a fad; it has ushered in a more thorough approach to the concept of "doing
business." Technology has altered how information is used, how customers and suppliers are reached, how
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marketing and promotions are conducted, and so on. In recent years, there has been an increase in the number of
commercial online applications. Companies in a variety of industries, such as entertainment, banking,
communication, and distribution, have altered their business practices to take advantage of new technology's
benefits and power. The avenues and applications of technology have been opened for the new global economy.
However, e-business is not built on the dissemination of information on a regular basis. There is an assumption
that this continuous change would need continuous improvement and innovation. In order to compete with our
competitors, we would require faster innovation as compared to our competitors (Apavaloaie, 2014).

LITERATURE REVIEW

Sharma, Bhargava and Singhal (2020) stated that the academic and industrial fields had been highly impacted
by the Internet of Things (IoT). Advanced technology and its implementation in the healthcare sector would
lower medical expenditures while also enriching the patient-centric approach to medicine and allowing for good
healthcare competence. In the healthcare sector, however, there is ample room for them to reap the benefits of
technology in terms of accuracy and cost. Embracing the Internet of Things in Healthcare Applications and
Wearable Devices is a critical proclamation that examines current challenges and offers a solution for
developing an intelligent healthcare system based on the latest technologies enabled by the Internet of Things,
as well as identifying how the Internet of Things can help improve the efficiency of the electronic healthcare
system in terms of wireless sensor networks. The IoT (Internet of Things) is about the things and devices
working on the Internet and are established with electronic elements such as detectors, sensors, electronic
components, actuators, and website links that help to maintain the connection and exchange of information and
data in real-time. When it comes to the pharmaceutical industry, technology applications have completely
revolutionized the system by facilitating and automating isolated patient care, developing effective
pharmaceuticals, admitting patients, and so on. The pharmaceutical sector has gone in a new direction and has
opened more gates for massive transformation with the collaboration of IoT and growing digitalization with
advanced technologies.

Berisha-Shaqiri (2015) explained that a revolution in computer technology and communication had been
observed in the past few years, and these are indicating the advancement of technology and usage of the Internet
and information technology. People's lives have altered as a result of the technological revolution and the
Internet, as has the way they conduct business. Companies may now contact a large number of clients by
utilizing information technology. They may now present their goods more swiftly and effectively, as well as
provide services in a more timely and efficient manner. Business owners may now effortlessly coordinate with
suppliers and business partners all across the world. The impact of ICT and internet usage may be observed in
the shift from an industrial to an information society and from an industrial to a knowledge economy. The
Internet and information technology are not only necessary tools for human connection, but they are also novel.
The Internet is a platform and is considered a strategic resource on which a company can do promotion of their
work, products, and services and can-do expansion of their business in a new market. Utilizing this new
technology in business can help businesses do their work more efficiently and create a competitive advantage.
E-business has changed society, the economy as well as politics, and this is the reason a company that is facing
high competition is trying to fulfil all the requirements and demands of their customers.

Javaid et al. (2021) revealed that manufacturing products nowadays have become more data-driven and
intelligent. An intelligent production unit can have a powerfully associated industrial system that has tools,
parts, materials, inventory, and logistics that have the ability to transmit data and communicate with others in
the era of the Industrial Internet of Things, also called IoT. The Industrial Internet of Things is the sensors,
equipment, and other linked devices networked in the industrial environment providing remote access, better
monitoring of work, efficient collection of data, examination, and exchange of information and communication.
Real-time operating efficiency in manufacturing is driven by the transformation brought by the Internet and
advanced technologies in their production, supply chain, robots, linked equipment, and steady installed systems.
All these systems help in reducing the risks and costs and help in innovation. Factories that are automated with
advanced technologies are helping in increased production as they are less costly, more dependable, and have
linked sensors. The Industrial Internet of Things will soon be used for the repair and development of equipment,
self-diagnostic systems, and assembling of lines. It would reduce the downtime, full utilization of assets and
resources, reduce the costs, lead to a more productive workforce, and better measurability of the outcomes,
productive end products, and achievement in greater efficiency, cutting the operating costs and the developing
of new sources of income. This advanced technology helps in rapid production, an effective supply chain, and
reduction in the product life cycle. The Industrial Internet of Things shares and understands the current
development in the industrial sector.
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Yamin (2019) found that in present times, businesses are constantly attempting to make the best use of the
Internet and new technology and their instruments to bring improvement in their work and to provide benefit to
their clients and customers. The Internet of Things and its associated technologies are helping businesses in
real-time and providing them with infinite processing and reducing the requirement for human monitoring.
Likewise, virtual reality, artificial intelligence, and robotics have impressive and phenomenal applications in the
medical field. Similarly, with the help of advanced technologies, predictions and mitigation of natural disasters
can also be made like stampedes with the assistance of sensors and other advanced technologies. Businesses and
government agencies are being influenced by the increase in Big Data Analytics as now they can make smart
and quick decisions and achieve their targets before and on time.

Khanna and Kaur (2019) stated that modern agriculture is significantly influenced by modern technology and
IoT as it is helping farmers in controlling their farms remotely and managing other agricultural activities
inefficiently. As technology and IoT is not stagnant, new dimensions of IoT are possibly being overtaken in the
future. The data that is being generated with the help of technology and sensors are of utmost importance and
should be managed and examined with accuracy. It is expected that shortly advanced technology, sensors,
transducers, and other associated devices will be connected over the Internet for controlling, communication,
decision making, and interaction of farmers. All these activities that have been carried out by the technology
would reduce human efforts, save their time and efforts, and yield more profits and productivity.

Dwivedi, Mehrotra and Chandra (2021) explained that the sudden outbreak of the pandemic had put the global
healthcare system on high alert. This challenging situation has been eased to a great extent by introducing the
Internet of Medical Things, also known as IoMT. Also, scientists and researchers have been motivated to bring
out a new, advanced and intelligent healthcare system that would help in the early diagnosis of the disease and
infection. It would prevent the spreading of the infection, educate and treat the disease, and would control the
arrival of the new virus. The aim of this study is to identify the role played by the applications of the Internet of
Medical Things and how it helps in improving the healthcare system and examining the status of the research
showing the effectiveness of the Internet of Medical Things, its benefits to patients and to the system itself. A
significant boost has been received by the healthcare system by advanced technologies like smart devices,
remote health monitoring, platforms like telemedicine, drones, and robotics. These technologies have
contributed significantly to the prevention of disease by the enablement of early diagnosis, screening,
management, and improved living. The usage of these technological devices and automation has improved the
healthcare system and reduced the need to visit hospitals.

Ashima et al. (2021) revealed that industrial revolutions had modified the landscape of the manufacturing sector
in the past few decades. A highly flexible manufacturing process has been enabled by the intelligent
manufacturing system that quickly transforms individualized mass production and develops high-quality,
tailored goods. The surface of the finished jobs has been improved, and eliminated the defects in manufacturing
with the usage of artificial intelligence, machines and technologies. The application of advanced technologies in
additive manufacturing is a step taken toward an optimized and sustainable manufacturing process. The supply
chain process is also improved with the application of automated additive manufacturing as it reduces the
unnecessary costs of material inputs.

Tripathi et al. (2022) found that more than 70% of the Indian population is dependent upon agriculture. The
Indian government is also promoting innovative and advanced technologies that can be used in the agricultural
process. Promotion of different high-yield crops has been done by the government that would increase the
production of nutritious food and crops. Indian rural areas have been developed with the implementation of
advanced technologies and other smart instruments. Issues like transport, connectivity, water, education and
health in the agricultural sector have been resolved by the application of advanced technologies. Management of
crops, management of wastes, irrigation systems, management of energy and other activities related to
agriculture are being controlled by IoT. It has supported the relief from poverty and has improved the living
standard of the farmers in rural areas.

Bharti, Biswas, and Shukla (2021) stated that mechanisms and natural processes have always attracted and
mesmerized humans and have encouraged the development of effective and practical solutions for the problems
and have given rise to a new discipline called Computational intelligence or CI. Technological advancements
have made the Internet of things admired and accepted in various fields like healthcare, agriculture, smart
homes, manufacturing, etc. and have created a huge amount of assorted data from real-world applications. To
handle this enormously generated data, the usage of modern technology is essential. Computational intelligence
is the technique of developing an intelligent system that is based on computer techniques and offers tools that
can be customized to meet the requirements and demands of IOT applications. Hence, this field is attracting the
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attention of researchers and scientists. IOT and computational intelligence are expected to shape the future of
IOT in many different ways.

REFLECTIONS - FUTURE & CHALLENGES

The Internet of Things (IOT) is now widely recognized as one of the most important areas of future
technologies, with widespread use in governments, cities, military, education, hospitals, shopping malls,
transportation and autonomous, connected cars, agriculture and other modern technologies. A great deal of
study has gone into integrating IOT with smart environments. IOT is still evolving due to the incorporation of
new concepts as well as the adaptation of old technologies. Green IOT's bright future will transform our future
environment into one that is healthy, green, has a very high quality of service, and is socially, environmentally,
and economically sustainable. The fascinating areas recently have been green design and implementations,
integrated RFIDs, smart objects and sensor networks, green IOT services and applications, green
communication and networking, mobility and network management, and the cooperation of homogeneous and
heterogeneous networks. The relevance of internet applications in today's society and in the future is clearly
demonstrated in the literature. Digital advancements, according to experts, will lead to improved
communication among diverse groups, leading to greater interpersonal interactions and constructive community
development. Physical barriers to communication and community development, according to a lot of
respondents, will mostly disappear during the next half-century. They believe that increased connection will
lead to improved collaboration in the face of significant global issues, more fair income and power distributions,
and easier access to information and resources. The Internet has long since become a key infrastructure in our
digitized environment. Interconnection is a necessary basis for future technologies such as artificial intelligence,
virtual reality, and many more. It is impossible to achieve digitalization without the use of networks. This is
why it is critical that we focus on the Internet's future - even at the level of fundamental infrastructure.

Any new technology brings with it an element of uncertainty and business risk. In the case of IoT, many of the
threats are not physically evident but are rather misrepresented. While the building blocks to begin the process
are already in place, fully developing the IoT vision will take time. Limited bandwidth, accessibility for all,
security difficulties, and consumer expectations are only a few of the major concerns for the IOT's growth and
development.

IoT devices significantly increase the "attack surface," or the number of potential entry points for thieves into a
secure network. Cybercriminals do not need to break into an IoT device's plastic casing to obtain access to
sensitive data; instead, they can exploit one of the [oT's many security weaknesses.

Another issue is society, as it is difficult to comprehend IoT from the perspective of clients and regulators.
Customer expectations and requirements are changing, as are new uses for devices, changes in loT technology,
consumer confidence, and so on. IoT data is sensitive information that, if released, might put the system's
control in the hands of an attacker. As a result, a powerful and trustworthy solution is required to safeguard the
use of IOT data. Business policies and processes, as well as government regulations and norms, provide social
and legal hurdles to the usage of IoT.

Connectivity is also a crucial challenge that comes to play here. As the [oT market grows tremendously, several
experts are afraid that bandwidth-intensive IoT applications like video streaming could eventually run out of
room on the present server-client model. As more and more devices connect to these networks, they frequently
get overburdened. As a result, it's critical for IoT organizations to thoroughly vet their IoT connectivity
providers and select one with a proven track record of service and innovation.

With so much competition in the IoT market, clients who don't get their expectations met aren't hesitant to look
elsewhere. As a result, companies wishing to enter this competitive and inventive field should be prepared for a
market that never stops moving and clients who demand a smoother, more modern experience. Though the
Internet of Things is an exciting sector with a lot of potential for change, there must be an agreement from all
stakeholders on security and performance issues in order for the IoT to remain secure and effective.

Security and privacy are other essential aspect of IoT that demands attention and extensive investigation. Weber
focused on these challenges, suggesting that a private company using 10T should include data authentication,
access control, attack resistance, and client privacy in their business activities as an added benefit. He
recommended that in order to define global security and privacy challenges, IoT developers should consider the
geographical constraints of various countries. In terms of privacy and security, a generic framework must be
established to meet worldwide needs. Before designing a full-fledged operational IoT framework, it is strongly
suggested to examine and recognize the concerns and obstacles in privacy and security.
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Ethics, legality, and regulatory rights are also concerns for IoT developers. To maintain the standard, moral
standards and to prevent people from breaching them, there are specific rules and regulations in place. The sole
difference between ethics and law is that ethics refers to norms that people adhere to, whereas laws refer to
limits imposed by the government. Ethics and laws, on the other hand, are intended to protect the standard and
quality and prevent people from engaging in criminal behaviour. Several real-world problems have been solved
as a result of IoT development, but it has also created significant ethical and legal challenges.

With the rapid expansion of IoT that occurs every day, the government is lagging behind, and businesses are
frequently left without the critical information they require to make choices. The lack of effective IoT laws is
one of the key reasons why the Internet of Things remains a serious security risk, and the situation is only going
to grow worse as the possible attack surface extends to encompass more and more critical equipment. When
medical equipment, automobiles, and children's toys are all connected to the Internet, it's easy to envisage a
slew of possible disaster scenarios if there isn't enough regulation in place.

Despite the problems, we must recognize that we are at the start of a new era marked by digitalization and the
constant interconnectedness of everything. The goal of the next generation of the Internet is to permit any
requested bandwidth spontaneously between any and all participants or data centres through abstraction and
automation. This will necessitate further development of existing technologies as well as the creation of new
approaches to the integration of infrastructure, software, and services.

CONCLUSION

Advancements in technology, the Internet, and information technology have become indispensable elements of
our lives, and their use benefits practically every area of our existence. The Internet is widely used and plays an
important part in our lives. Machines, technology, digital applications, and artificial intelligence are providing
the pharmaceutical industry with several chances for development and increased efficiency. Similarly, the
Internet of Things and advanced technology applications such as enhanced structures and devices for drug
trading as well as improved analytical tools are providing a number of creative opportunities to the
pharmaceutical industry. IoT detectors and sensors aid in the monitoring of various biomaterials and chemicals,
the detection of instrument defects, and the prevention of fraud. Thus, it can be said that technological
advancement is making a positive impact on our lives, and in the future, it is going to provide many
opportunities in various sectors like healthcare, agriculture, manufacturing, education, improvement in living
standards, and much more. More investments must be made by the government in the field of technology and
for its development and advancement.
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ABSTRACT

The goal of this study was to see how well human resource practices were being implemented in the hotels in
Hinjewadi that were chosen. With a quantitative approach, a descriptive study was undertaken in renowned
hotels in Hinjewadi, Pune. The data collection instrument investigates human resource techniques using the
Competing Values Model. The data demonstrate a tendency toward more internal-environment-focused tactics
and less external-environment-focused measures being implemented.

This phenomenon may represent the current position taken in organizations by human resource management,
still quite unrelated to organizational strategy, market positioning, and organizational results, which are
elements that are directly related to the outside world.

Keywords: Human Resources, Strategic Human Resource Management, Hotel Industry.

INTRODUCTION

According to Lengnick-Hall et al. (2009) strategic people management is not a new idea. The intellectual roots
of that field refer to the 1920s in the United States, a time when the strategic vision of people management
policies and practices began to be described and discussed by economists and academics of industrial relations.
In that period a few elite companies intentionally formulated and adopted innovative people management
practices, which represented a strategic approach to work management.

Meanwhile, until the 1980s, people management was mostly concerned with operational functions, such as
process management and micro perspective. Beginning in that decade, the notion that the area might make a
significant contribution to the definition and scope of strategic organizational objectives expanded rapidly,
eventually leading to the macro perspective and the establishment of the strategic people management concepts
(Gurbuz & Mert, 2011).

As a result of the formation of this strategic perspective, issues concerning the impact of people management
practices on the implementation of organizational strategies arose, and alignment as a fundamental principle of
the strategic model of people management was born.

The strategic alignment has two subdivisions:

a) The external or vertical alignment referred to the adjustment between the people management model and
some contingency factors such as strategy and organizational objectives, challenges of the competitive
environment and characteristics of the society in which the organization is implanted (contingency approach);

b) Internal alignment refers to the internal consistency of the people management model and implies articulation
and coherence between people management strategies, policies and practices (configurational approach).

Reaching both alignments is a great challenge for organizations.
OBJECTIVES OF THE STUDY

1. To study the competing values framework (Model).

2. To find out people management strategies adopted by the selected hotels.

3. To determine the degree to which people management practices were being implemented in the selected
hotels in Hinjewadi, Pune.

PEOPLE MANAGEMENT STRATEGIES

Before presenting the different people management strategies, it is convenient to define and present the
distinctions between people management strategies, policies and practices, which are the three main elements
that make up the function in an interrelated manner.

The people management strategy describes the orientation of the organization in the management of the human
factor, providing cohesion to the set of practices through which it is implemented. People management practices
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are limited to more specific functional areas and the policies are located at an intermediate level because they
describe the coordination of two or more practices to achieve the objectives, such as involvement, security or
improvement of communication channels in the workforce (Martin-Alcazar, Romero-Fernandez& Sanchez
Gardey, 2005).

According to Schuler & Walker (1990) people management strategies can be conceived as a process and a set of
activities that identify specific issues of management of people that interest the business. This activity is based
on a joint effort of the human resources and line managers to respond to business concerns related to people,
seeking to achieve the strategic objectives of the business and adding value to the organization to improve its
current and future performance and sustain the competitive environment.

The Competing Values Framework (CVF) Model has been used to define different approaches to people
management in organizations. It was developed by Quinn & Rohrbaugh (1983) as a model for organizational
analysis and is quite broad and applicable to the investigation of various aspects, such as culture organizational,
leadership, organizational effectiveness, quality management and people management (Cameron & Quinn,
2006).

The model is based on four sets of values that compete with each other reflecting the dilemmas of the
organizational system. It is emphasized that it does not suggest that one value overrides another but that tries to
provide a better understanding of the balance between them. The model comprises a combination of two
dimensions:

a) The first is based on the organizational structure with the possibility of emphasizing flexibility and dynamism
or stability, order and control;

b) The second is related to the organizational approach, differentiating the orientation towards internal
environment, integration and unity, from orientation towards the external environment, differentiation and
rivalry.

These two dimensions give rise to four quadrants that represent different models according to the main
characteristics and assumed values. Cameron & Quinn (2006) indicated its use for people management (Figure

1).

Flexibility
Human Relations Model Open System Model
+ Means: - Means:
Cohesion; Morale Flexibility; Readiness
- Ends: - Ends:
Human Resources Development Growth; Resource Acquisition
Output
Internal p_ External
Quality
Internal Process Model Rational Goal Model
+ Means: - Means:
Information Management; Planning; Goal Setting
Communication - Ends:
- Ends: Productivity; Efficiency
Stability; Control
Control

Figure 1: The competing values framework Source: Quinn and Rohrbaugh (1983)

The human relations model is characterized by flexibility and internal focus. Emphasize the teamwork and
employee engagement through the development of a strong system of values that promotes corporate identity.
The main objective is to support the high moral, based in friendly and almost family relationships, in addition to
supporting employees in professional and personal matters. A good relationship is the result of merit, equal
opportunities, participation and commitment. The motivation is based on empowerment, development and
communication, and the success is measured by the valuation of people.
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The open system model is defined by flexibility and external focus. Stimulate initiatives innovative and the
development of new services for employees. The dominant culture encourages use of employee ideas, creativity
and entrepreneurial and risky character; and his objective is to create a vision of the future in the organization.
The main responsibility of HR is accompany environmental changes, being able to adapt to them by improving
and acquisition of new resources, methods and processes. Success is defined based on flexibility and adaptation
to change.

The internal process model is characterized by internal focus and control. It emphasizes employee control,
standardization of procedures, information management, and maintenance of stability and hierarchy. The
improvement of processes, regulations and work analysis through methods such as reengineering, facilitates the
work of HR. The predictability and efficiency of the process are criteria for success.

The rational goal model is marked by control and has an external focus. Its basic characteristic is the orientation
towards the results. The HR setup emphasizes planning, goal setting, achievement of measurable goals and
objectives, and measures of productivity and competitiveness. Importance is also attached to the relationships
between the HR function and its external stakeholders. Its main role is to be a strategic partner by aligning its
policies with the business strategy. For this, tools such as the development of performance models and the
relationship between evaluation and rewards are used. Profitability, efficiency, productivity, reputation and
competitiveness are criteria for success.

It should be noted that the Competing Values Model will serve as the basis for the analysis performed in this
work.

RESEARCH METHODOLOGY

This study is characterized as descriptive because it is proposed to evaluate the degree of implementation of
people management strategies in the hotel industry of Hinjewadi, Pune. In relation to methodological approach,
this study is characterized by being a survey that makes use of quantitative methods.

POPULATION AND SAMPLE

The population of this research covers the prominent hotels located in the Hinjewadi 1. T. Park. The sample was
10 hotels (Hotels name are not specifies due to their request). Some refused to participate in the survey. 50
managers from the 10 hotels took part in the survey.

DATA COLLECTION AND ANALYSIS

The data were tabulated, measured and analyzed quantitatively with the use of following techniques: arithmetic
mean, factor analysis and reliability analysis. Arithmetic mean was used to provide an indication of the degree
of implementation of the people management strategies. The factor analysis was used to confirm the theoretical
dimensions and the grouping of the indicators, condensing the information and summarizing the data. The
reliability analysis allowed to prove the internal consistency of the indicators used to compose the theoretical
dimensions used, generating quite high Cronbach's alpha coefficients, all above 0.85.

Construction of the Measurement Scale of Human Resource Management Strategies in Hotels
Table 1 presents the 20 people management strategies selected to constitute the scale indicators to measure the
strategies adopted by the hotels, following the grouping into the four theoretical settings described here.

1-Promote a better work environment

2-Stimulate people's commitment to the company

Human Relation 3-Invest in the development of managers and leaders
4-Stimulate the integration of employees and teamwork
5-Develop transparent and effective communication
1-Stimulate career development and management
2-Develop organizational and individual competencies
Open System 3-Facilitate organizational transformation

4-Stimulate and support employee initiatives

5-Prepare the organization to face future challenges
1-Promote the management of people focusing on the results
2-Identify and implement best people management practices
Rational Goal 3-Develop a high performance culture

4-Promote the reach of the hotel goals

5-Recognize and reward people
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Internal Process

1-Achieve operational excellence in people management services

2-Stimulate knowledge management
3-Promote organizational learning

4-Stimulate the continuous improvement of processes within the hotel

5-Promote efficient administration

Table 1: 20 People management strategies of selected people to compose the measurement scale.*Source:

Research Data

Implementation of Human Resource Management Strategies in Hotels

People management strategies were evaluated by the managerial level employees of Kitchen, F & B service and
accommodation on a scale of 0 to 10, in which 0 meant very low grade and 10 represented a very high degree of
implementation of the aforementioned strategies by the hotels included in the study.

Promote a better work environment 7.80 1.44
Stimulate people's commitment to the company 8.03 1.49
Human Relation | Invest in the development of managers and leaders 7.10 1.95
(Mean = 7.75) Stimulate the integration of employees and
7.94 1.58
Teamwork
Develop transparent and effective communication 7.89 1.56
Stimulate career development and management 7.05 1.98
Develop organizational and individual competencies 7.29 1.76
Open System e — ;
(Mean= 7.41) Facilitate organizational transformation 7.30 1.71
- Stimulate and support employee initiatives 7.70 1.69
Prepare the organization to face future challenges 7.72 1.67
Promote the management of people focusing on the 754 177
results
Rational Goal Identify and 1mplem;rrlgfcl§iisgspeople management 796 1.60
Lians iy ) Develop a high performance culture 7.05 1.66
Promote the reach of hotel goals 7.82 1.58
Recognize and reward people .77 1.78
Achieve operational excellgnce in people 765 1 .64
management services
Stimulate knowledge management 7.37 1.78
Internal Process — p
(Mean = 7.66) Promote organizational learning 7.44 1.78
Stimulate the continuous improvement of processes
e 7.80 1.53
within the hotel
Promote efficient administration 8.03 1.56
General Mean 7.57 1.67

* The degree of implementation of people management strategies was evaluated by managers on
a scale of 0 to 10, varying respectively from very low to very high.

Table 2: Level of implementation of people management strategies in hotels.

The degree of implementation of people management strategies by hotels reached an overall average of 7.57,
which is considered a high grade (Table 2). It was observed that the 20 Indicators used received similar grades,
all higher than 7.0, with mean standard deviation equivalent to 1.67. It is possible to infer that people

management strategies are fairly implemented by the hotels in Hinjewadi.

e Two strategies obtained mean values greater than 8.0, which represent a degree of very high implementation:
Stimulate people's commitment to the company and promote a efficient administration, both with an average

equal to 8.03.

e Three other strategies reached averages quite close to 8.0: Stimulate the integration of employees and
teamwork, with average of 7.94; Develop a transparent and effective communication, with an average of

7.89; and promote the reach of hotel goals, with average equal to 7.82.
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e The two strategies that received lower notes, both with an average of 7.05, were: Develop a culture of high
performance and stimulate career development and management.

e The third least implemented strategy was to Invest in the Development of managers and leaders, with an
average of 7.10.

e The fourth average, 7.26, was attributed to Identify and implement best people management practices.
e Develop organizational and individual competencies reached an average equal to 7.29.

Refining the Measurement Scale of Human Resource Management Strategies

In order to confirm the formation of the four people management settings 20 management strategies are
investigated, the factor analysis technique was used. The purpose of using this analysis is to reduce the number
of variables to make the analysis clearer.

Identify and implement best people management 0.810
practices

Develop a high performance culture 0.804
Promote the management of people focusing on the 0.802
results

Promote a better work environment 0.847

Stimulate people's commitment to the company 0.804

Stimulate the integration of employees and teamwork 0.700

Stimulate the continuous improvement of processes 0.843

within the hotel

Promote efficient administration 0.794

Achieve operational excellence in people management 0.646

services

Facilitate organizational transformation 0.902

Develop organizational and individual competencies 0.879

Stimulate and support employee initiatives 0.843
Table 3: Factor analysis and reliability (o)) of people management strategies.

Table 3 presents these four dimensions with their respective Cronbach’s alpha coefficients. The first three were
generated in a joint factor analysis with nine indicators and the last one was generated in an isolated factor
analysis with three indicators, totaling the use of twelve indicators.

The Rational Goal setting obtained a Cronbach alpha coefficient equal to 0.913, indicating a high level of
internal consistency among its indicators.

It covers the following people management strategies: Identify and implement best people management
practices. Develop a high performance culture; and promote the management of People focusing on the results.

These three strategies reflect the orientation towards results, goal achievement, productivity measures and
competitiveness, which are basic characteristics presented by the theoretical model (Cameron & Quinn, 2006).

The Human Relations setting reached a Cronbach's alpha equal to 0.898, which is also considered very good. It
was constituted by the indicators: Promote a better environment of job; Stimulate people's commitment to the
company; and stimulate the integration of Employees and teamwork. These indicators faithfully reproduce the
emphasis placed on the teamwork, employee engagement and good working relationships evidenced in theory
(Cameron & Quinn, 2006).

The Internal Process setting achieved a high level of reliability with an alpha coefficient of 0.913. This
dimension encompassed the following people management strategies: Stimulate continuous improvement of
processes within the hotel; Promote efficient administration; and Achieve operational excellence in people
management services. These strategies are consistent with the theoretical description of the Competing Values
Model, which highlights efficiency and process improvement as central concerns of this dimension (Cameron &
Quinn, 2006).
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Finally, the Open System presented a Cronbach's alpha equal to 0.846, which is a very good reliability
coefficient. The indicators used for its composition were: Facilitate organizational transformation; Develop
organizational and individual competencies; and Stimulate and support employee initiatives. These indicators
corroborate the ideas supported by the theory, which associate to this dimension the sense of renewal, change,
continuous improvement, creativity and innovative initiatives (Cameron & Quinn, 2006).

CONCLUSION

The present work was proposed to evaluate the degree of implementation of people management strategies of
Hotels in Hinjewadi, Pune. The results show that according the perception of the managers of the ventures
studied; there is a high degree of implementation of all people management strategies.

Among the strategies that obtained the highest levels of implementation are those that emphasize the
encouragement of employee commitment, teamwork, and effective communication, the promotion of efficient
administration and support to reach the goals of the hotel. These are compatible with the modern people
management systems suggested by various authors to ensure the survival of hotel ventures in the market.

When comparing the level of implementation of the four settings of people management strategies of the
competing values model, a reasonable balance is observed. However, it is possible to observe a trend of greater
implementation of the strategies that present an organizational approach oriented to the internal environment,
represented by the Human Relations and Internal Process settings; and of less implementation of the strategies
presented an organizational approach oriented to the external environment that make up the Open system and
Rational Goal. This trend may be a reflection of the current people management in organizations, still quite
disconnected from organizational strategies, market positioning and organizational results, which are elements
directly associated with the external environment.

On the other hand, the relative balance found between the settings is a basis of Competing Values Model that
suggests the complementarity of the people management models.

It can be said that the study was able to broaden the understanding of the strategic management of people,
presenting sets of interdependent management strategies that are reinforced mutually to produce a synergistic
effect. It also contributed to subsidize the understanding of configurational approach, which is the most complex
among the three theoretical approaches to strategic people management and the most lacking empirical support.

It is also important to remember that this study revealed a wide range of people management strategies that
reflect the practical reality of contemporary organizations, supporting the development of a measurement scale
capable of refinement and replication.

FURTHER RESEARCH

As a suggestion for complementary research studies are recommended similar in other geographical regions of
the country and in other countries with cultural characteristics different, to allow comparing and identifying
possible differences.

In addition, it is recommended to replicate this study in larger samples of probabilistic nature to confirm the
feasibility and reliability of the proposed scale.
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ABSTRACT

One of the sectors of the economy that is expanding at the quickest rate in the developing countries is tourism.
Tourism is essential to the economic growth of a number of emerging nations, and this trend is expected to
continue. As a result, a significant number of underdeveloped nations have incorporated their tourism industries
into their overall plans for economic growth. The rise in tourism is mostly attributable to factors such as
growing worldwide incomes, an increase in leisure time, a rise in world population, a decline in actual transport
costs, a shorter amount of travel time, and globalization. It has also been said that the tourism sector helps to
contribute to balanced regional development within a country. Indian culture, historical sites, lengthy beach
stretches, and hilltops are all so beautiful and peaceful that they draw travellers from all over the globe. When
compared to other industries, the tourist sector is particularly important in defining equitable and sustainable
growth in a developing country like India's. The Specific purpose of this study was to know the Impact of
tourism on Socio — Economic status of people in Nilgiris District. Nilgris district is selected for the study
purpose. Sample of 110 people was taken on the basis of convenience sampling technique to assess the impact
level of tourism on socio economic status. Tourism plays a major role in developing the socio economic status
of the people in Nilgris district. Study shows a positive impact over the people’s life in local area i.e., Nilgris
district. So it is the duty of the local authority has to focus on various on developmental activity at the local area
and it will surely show progress in the socio economic status of the local people.

Keywords: Tourism, Transport, Travel, Travellers, India, Culture, Heritage.

1. INTRODUCTION
The world is a book and those who do not travel read only one page."
- St. Augustine

Over the last several decades, there has been a growing consensus that the tourist industry ranks among the top
five biggest and most quickly expanding sectors of the world economy. One of the sectors of the economy that
is expanding at the quickest rate in the developing countries is tourism. (Tosun, 2001).Tourism is essential to
the economic growth of a number of emerging nations, and this trend is expected to continue. It has come to
everyone's attention that tourism, provided it is well-planned and well-managed, has the potential to make a
sizeable contribution to the expansion of other industries, the development of respectable employment
opportunities, and the production of opportunities for commerce and business. In poor nations, tourism is often
regarded as one of the most environmentally responsible and effective strategies for combating poverty and
fostering economic diversification and job creation (Honeck, 2012).

As a result, a significant number of underdeveloped nations have incorporated their tourism industries into their
overall plans for economic growth (Balaguer & Jorda, 2002). The rise in tourism is mostly attributable to factors
such as growing worldwide incomes, an increase in leisure time, a rise in world population, a decline in actual
transport costs, a shorter amount of travel time, and globalisation (Wen & Tisdell, 2001). The creation of jobs,
the earning of foreign currency, and the improvement of the welfare of communities are three of tourism's most
significant benefits (Andriotis, 2002). It wasn't until the late 1990s that people began to understand that tourism
had the potential to alleviate poverty by increasing local revenue. According to Ashley et al. (2000), "four ways
in which tourism can generate local income — wages from formal employment, earning from selling goods,
services or labour, profits from locally owned enterprises, and collective income through community owned
enterprises” are all examples of how tourism can help generate income in the local community. It is also thought
that tourism results in increased money for the government, some portion of which would eventually benefit the
less fortunate. It has also been said that the tourism sector helps to contribute to balanced regional development
within a country. It has been suggested that this sector is essential in order to achieve a more equitable
distribution of wealth and income within an economy. Given these circumstances, the tourist industry in India
may be seen as vital to the country's efforts to achieve equitable and sustainable development.

While there is no doubt that tourism can have a positive impact on many aspects of the economy, culture and
politics of a given country, there is no doubt that this "smokeless industry" has the potential to forge bonds
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between countries around the world. This belief has been consistent across all of these groups (Richardson,
2010; Gill & Singh, 2011; Gill & Singh, 2013). A fundamental aspect of the human condition is the desire to
broaden one's horizons by participation in novel and exciting activities, the acquisition of new knowledge, and
the pursuit of enjoyable pastimes, all of which contribute to the development of a thriving tourist industry. In
addition, there are a number of causes that encourage tourism, such as socio-cultural activities, religious
practises, and commercial endeavours.

As a result of human nature's constant desire to seek out new horizons of opportunity and happiness by
travelling to new places to satisfy their thirst for knowledge, economic and political interests, India, Located the
Northern Hemisphere's South Asia region, it is bordered by the Indian Ocean on three sides and the Himalayan
Mountains on the fourth has seen numerous inbound and outbound voyages. India has always been a nation that
values both religious tolerance and ethnic variety while maintaining a strong sense of national identity. When it
comes to India's population there is a great deal of variation in terms of language and cultural practices, as well
as in terms of cuisine and festival attire as well as caste and religion. Besides being the world's biggest
democracy, India is also the seventh-largest country by area, the second-most populated country, the tenth-most
industrialized country, and the sixth nation to visit space.

Many in the developed world, particularly those in the United States and Europe, are taking notice of India's
increasing middle class as a major economic opportunity with hundreds of millions of prospective customers.
Indian culture, historical sites, lengthy beach stretches, and hilltops are all so beautiful and peaceful that they
draw travellers from all over the globe. All of this has made India a nation of plenty and wealth from the dawn
of time. The people of India are jovial and accepting. Geographical advantages, abundant natural resources, and,
perhaps most significantly, India's rich historical and cultural legacies make the country an ideal destination for
tourists.

When compared to other industries, the tourist sector is particularly important in defining equitable and
sustainable growth in a developing country like India's. In India, the tourism industry is one of the most labor-
intensive industries. According to an estimate provided by the planning commission, which is now known as
NITI Aayog, 89 jobs are produced in the tourist industry for every million rupees spent, but only 45 jobs are
created in the primary sector and 13 jobs are created in the secondary sector. Approximately three times as
many people are employed indirectly in the tourist industry than are employed directly.

In India, the tourism industry was responsible for the creation of approximately an estimated 500,000 people
would be employed by the Indian government in 2012-13 (Sahu and Batta, 2000) (Suba and Selvachantra,
2013) (Batta, 2000), while foreign visitors spend around INR 10 billion a year on handicrafts. (Sahu, 2013;
Suba and Selvachantra, 2014). (Mishra & Rout, 2012-13).

The performance of the tourist industry in the context of India is fairly good. The overall contribution of travel
and tourism to India's gross domestic product in 2015 was INR 8,309.40 billion, which is equivalent to 6.3
percent of India's GDP. It was responsible for 8.7 percent of total employment in 2015, which translates to
37,315,000 jobs as a result of its contribution, which was the number 6. (WTTC, 2016b). The amount of INR
1,249.30 billion worth of visitor exports that were created in 2015 was due to tourism, which accounted for 4.2
percent of overall exports. Investment in India's tourism industry reached a total of 2,264.10 billion Indian
Rupees in 2015, representing 6% of the country's overall investment (WTTC, 2016b). An added benefit is the
country's increase in its foreign currency due to the influx of visitors from other countries (RRPLT, 2014).

The preceding conversation has shown us that tourism may have a significant socioeconomic influence on the
expansion of Indian states and union territories, as well as make a contribution to the expansion of the country
as a whole. It is possible to think of it as the driving force behind the expansion of the Indian economy. It has
the potential to be a determining factor in the advancement of society and the enhancement of the quality of life.
It has the potential to increase the number of socioeconomic and cultural interactions throughout the history of
humanity. In the big picture, it has the potential to be a factor in the country's continued and sustained growth
and development.

2. LITERATURE REVIEW

In his paper titled "Pilgrimage along hallowed road," which was published in 1987, Robert H. Stoddard
provided descriptions of travel routes that were related with religious motivations. He has spoken about the
social, economic, and political significance that has been established as a result of the trip of millions of
pilgrims.
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An early research on tourism can be found in Jagmohan Negi's book, which was published in 1990 by Gitanjali
Publishing House in New Delhi and is titled "Tourism and Travel: Concepts and Principles.” The first chapter
discusses the breadth of tourism, the make-up of the tourism business, growth in tourism, the nature of tourism,
and its distinguishing features. The multiplier theory formula K=I/5 has been discussed in detail by the author.
The six primary categories of expenditures are as follows: I lodging; (ii) food and beverage; (iii) shopping; (iv)
sightseeing; (v) amusement; and (vi) local transportation and other expenses. The author has then explored
tourism in relation to economic development, tourism in relation to national revenue, tourism in relation to
public finances, tourism in relation to the environment, the costs of tourist, and the educational and spiritual
value of tourism.

The topic of discussion in the third chapter is the many aspects of tourism, including natural resources, tourism
infrastructure, superstructure, transportation, hospitality resource, tourist attractions, entertainment demands,
and tourist destinations. He has categorised the different kinds of tourism based on factors such as origin and
destination, movement patterns, the seasonal nature of incentives, the socioeconomic and social features of
demand, the purpose of the visit, and the sociological aspects of tourism. The topics of social tourism, cultural
tourism, conference tourism, and religious tourism are all brought up and discussed in this article. The author
also discusses several types of tourism based on factors such as the number of participants, the length of the trip,
the mode of transportation used, and the impacts of the trip. The many kinds of lodging may be broken down
into categories according to the following criteria: economic significance; uses; kind of property; duration; level
of comfort; price; object of establishment; geographical location of establishment; use; construction; size; and
volume. The fifth chapter is titled "Tourism-Transport Facilities," and it examines several modes of
transportation, including water transport, air transport, road travel, and rail transport. The author addresses
topics such as advertising and sales promotion, marketing and tourism, pricing distribution networks, and
advertising. He continues his discussion of the tourist marketplaces by going into detail on the features of tourist
markets. The topic of tourism finance and investment is covered in the eighth chapter, while domestic tourism is
covered in the ninth chapter. The tenth and last chapter is all about the state of tourism. In particular, he works
with the Indian Tourism Development Corporation (ITDC) and the Hotel Corporation of India. He also works
with the Ministry of Tourism and the Department of Tourism. He talks about the policies around tourism and
planning. In his last point, he discusses the need of cultivating an atmosphere that is conducive to the growth of
the tourist industry. The book written by Jagmohan Negi is considered to be a seminal work in the field of
tourism.

The Indian Institute of Public Opinion released a study in 1991 titled "Tourist,” which provided a
comprehensive overview of the many facets of the tourism industry's expansion in India at the time. According
to the article, India is home to a plethora of magnificent tourist destinations; yet, the country's marketing and
promotion of these destinations could stand to be more aggressive. When compared with the growth rate data of
other Asian nations, India's performance was found to be significantly lacking in this particular area. According
to the findings of this study, India's progress in the growth of this business is hampered by a lack of adequate
marketing efforts. According to the findings of the study, the primary reason why Sri Lanka, Singapore,
Thailand, and Malaysia have been so successful in this business is because they have placed a greater emphasis
on the marketing components of it.

According to Galiti (1993), the scenarios of tourism development in India include the Lack of political and
administrative will, infrastructure, or foreign currency; exploitation by private hotels; tour guides who are
knowledgeable about cultural and historical treasures; and sanitary eateries. He is certain that the bottlenecks
should be eliminated, and that a well-planned large-scale marketing strategy for the expansion of the tourist
industry may be an asset to the sector as a whole.

By examining the connection between the two, Sinha Amila (1994), in her article titled "Socio-economic
impact of tourism," provided an explanation of the meaning of social change brought about by tourism as well
as the meaning of economic indicators that bring about change in an economy due to tourism.

The marketing approaches for developing tourism are discussed in P. B. Patil's book Tourism Development
Problems and Prospects, which was published in 2006 by Current Publications in Agra. The book is named
"Tourism Development Problems and Prospects." The background of the tourist crisis in Maharashtra and Goa
is referred to quite a bit throughout the framework. The book is broken up into a total of eight chapters.

The author starts off their discussion with the idea of vacationing. It has been established that tourism is mostly
engaged in for the purpose of recreational purposes, and that the money gained from one's usual area of
residence is used to finance expenditures made in the locations that are visited. The three criteria of tourism are
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that it includes travel by a non-resident, stays of a transitory nature in the location visited, and that the stay is
not tied to any activity for which the visitor gets compensated. It is possible to classify tourism into a number of
broad categories, including pleasure tourism, leisure tourism, religious tourism, sports tourism, adventure
tourism, social tourism for the purpose of meeting friends and relatives, and professional tourism for the
purpose of conducting business, receiving education, or attending conferences. The second form of
categorization divides tourism into three distinct subcategories: domestic tourism, inbound tourism, and
outward tourism. The term "tourism industry" refers to the collection of organisations and commercial concerns
that are responsible for supplying visitors with the necessary goods and services. This sector brings in foreign
currency, fosters international understanding, enhances national and cultural integration, generates job
possibilities, improves public perception, and fosters emotions of adjustment and compromise. The economy,
the environment, and the people all feel the significant effects of tourism.

The author has covered several aspects of tourism in India, including the marketing perspective, the marketing
techniques, and the value of promoting tourism. An overview of a qualitative methodology for analyzing tourist
assistance systems is provided by the author. This research is an effort to investigate the marketing tactics that
may be used to grow the tourist industry in Western Maharashtra and Goa.

In the second chapter, a review of the relevant literature is provided, along with discussions of the study's
methodology, goals, scope, and data collecting. The expansion of tourism in India is the topic of the third
chapter of this book. The findings of the survey are presented in the fourth chapter, which is on tourism in
Western Maharashtra and Goa. It discusses the tourist industry in the state of Maharashtra, including the cities
of Mumbai, Pune, Kolhapur, Solapur, Lonavla-Khandala, and Mahabeleshwar. It discusses tourism in Goa,
specifically focusing on Panaji's churches, temples, beaches, and waterfalls as points of interest. In the section
entitled "Issues and Challenges in Marketing of Tourist Services," the fifth chapter may be found. This chapter
discusses the challenges that are faced while promoting tourist destinations. In the context of Goa's tourist
industry, the author proposes incorporating elements of Western "adventure tourism" with Eastern "religious
tourism" culture.

The author has focused their attention on the promotional components of tourist items, such as accord,
attendance, and awareness. In the case of India, there is importance attached to the three P's, which are people,
physical proof, and the process. The author also addresses the topic of forging a personal tie, building
professional relationships, and creating an image for a corporation as a strategy.

The tourism policies of India's eleven different state governments are discussed in the seventh chapter, which is
titled "National Tourism Policy." The author arrives to the conclusion that there is a need for a more aggressive
market approach. He has made an effort to do a SWOT analysis.

According to the findings of Sharma and Pamdey (2009), inhabitants of coastal regions where there is a high
concentration of tourist activities experience a greater amount of the beneficial effects of tourism than do
residents of hinterland areas who live in close proximity to tourist hotspots.

The work of Paramasivan and Sacra in 2010 brought to light the complexity of our environment and helped
disseminate the word that there are things that should be done and things that should not be done in order to
safeguard our planet earth.

According to the findings of a research by Vijayanand S. (2012) titled "Socio Economic Impacts of Pilgrimage
Tourism,” it was found that pilgrimage tourism is having a significant impact on the growth of the
socioeconomic system. He made the observation that when compared to the total GDP and exports of the world,
the economic value of tourism for pilgrimages is quite high for a number of nations. Pilgrimage tourism is an
important and lucrative industry for many nations, allowing them to effectively transform their local resources
into international currency. According to the findings of the research, the social value of pilgrimage tourism
may be quantified in terms of employment, particularly unskilled labour, and it is shown to have a significant
impact. It has also shown that suitable interventions associated to pilgrimage tourism may play a role in
enhancing standards of living and alleviating poverty in local communities. This has been one of the findings of
the study. It is often required to devise and put into action plans that make use of the potential advantages that
pilgrimage tourism may bring to socioeconomic development.

According to the findings of Ray et. al., (2012), rural tourism not only boosts the local economy but also
improves socio-cultural conditions. This is because rural tourism alters the lifestyles of local people who live in
and around tourist destinations. Therefore, the growth of tourism in a region has a significant influence on the
economy of that area. The presence of rural tourism in such areas results in improvements to the quality of life

173

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

in terms of communication, sanitation, and transportation. The research went on to uncover further information
about Kamarpukur, which indicated that it had excellent potential both as a rural tourist destination and as a
destination for pilgrimage tourism. Due to the fact that the interests of tourism and the preservation of history
are complimentary, tourism and culture have become partners in the process of growth. It is possible to say that
India, with its extensive history of religious tourism, has the potential to become an attractive tourist destination
for prospective travellers. As a result of such trips, the local community saw an increase in economic growth
since the visitors and pilgrims continued to engage in the consumption of local goods.

According to the findings of Kakkar and Sapna (2012)'s study article, travelling and tourism have developed
into an essential aspect of everyday life for the average person. The tourism business is India's most dynamic
and lucrative tertiary activity, and it's worth several billions of dollars. tourism's effect on the local economy
and ecology in Dehradun District. Because of its emphasis on innovation and providing added value to visitors,
India's tourism sector must be evaluated in terms of its Socio-economic magnitudes in order to fully realize its
full potential and prospective performance.

Singla (2014) presented a constructive strategy for dealing with the tourist business. The good effects of the
industry provide platforms and possibilities to improve opportunities for the engagement of local people. On the
other hand, the negative effects of the industry result in a deterioration of the environment and culture of the
destination.

In his article, "Tourist Techniques That May Offer Considerable Socioeconomic Benefits to Host
Communities," Ahmed (2013) discusses tourism strategies that may bring the host community significant
socially The results of the tourist sector are not necessarily directed at alleviating poverty; rather, they are
intended to assist the area in broad socioeconomic growth and to place a larger emphasis on alleviating poverty.

The study work of Kumar Anjani Sudha (2013) highlighted the revenues that an area receives from the
ecotourism business as well as how the socioeconomic standing of a host community is changed by ecotourism
promotion. As may be seen from previous encounters, ecotourism's foundational component is the destination
communities themselves. They serve as the hub for the distribution of a variety of services, including
information, transportation, catering, and lodging options.

Dayananda (2015) has shown that the tourist business is an effective instrument for the growth of the economy.
Because India is so rich in historical and cultural sites, it is a popular tourist destination for people from all over
the world. The extensive variety of flora and fauna in India draws visitors from all over the world throughout
the whole year. As a result of the rise of the tourism sector, India has been able to attain a level of economic
development that is satisfactory.

According to Shiji (2016), the development of tourism has a massive untapped potential to increase both the
number of available jobs and the amount of money earned in foreign currency. It is an employment- and
service-focused economy, and both public and commercial sectors, as well as nonprofit organizations,
contribute significantly to India's economic growth. Charitable organizations also play an important part in this.
Because of this, the government of India is making a concerted effort to focus on the growth of the tourism
industry and has successfully linked all of the country's most popular tourist locations by road, rail, and air
travel. There is a tremendous economic importance of the tourism sector in the prosperity of the nation, and the
amount of foreign money created via tourism is continually growing from year to year.

In her research, Kaur (2017) expressed some trepidation about the holistic tourist development strategies.
Because the facilities and infrastructure in Uttarakhand state are inadequate for the growth of tourism, and
because of this, Uttarakhand state is unable to compete with surrounding nations and other states. There is a
significant need for the development of infrastructural amenities such as transportation, roads, and guiding
facilities, among other things. In addition to checking the seasonality element in tourist marketing and declaring
that the aforementioned points need to be prioritized and enhanced, there is also a need to concentrate on the
ones that were listed above. The Socio-Economic and Environmental Impacts of Tourism Development on the
Dehradun District ecotourism strategy in addition to making extensive use of non-biodegradable trash as well as
providing sufficient supply of municipal utilities.

It was stated by Yameen et al. (2019) that India's tourism industry should embrace and put into practise the
worldwide tourism development standards and policies in order to promote holistic tourism in the country for
the benefit of the people live at tourist destinations.
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According to Aanqa Moghal et. al., (2022) both directly and indirectly, the tourism industry has a significant
impact on the growth of the destination. Jammu and Kashmir's economic growth was evaluated in this study by
looking at factors such as employment generation, infrastructure development, and regional growth. There was
a positive and negative influence on the economy of the destination as a result of these variables. Because of
this research, a lot of focus will be put on developing the state's unique tourism industry so that it can compete
with the rest of India and the rest of the world for tourists' attention and dollars. This includes preserving and
enhancing the state's cultural heritage and building new infrastructure.

3. OBJECTIVES OF THE STUDY
The Specific purpose of this study was to know the Impact of tourism on Socio — Economic status of people in
Nilgiris District.

4. METHODOLOGY

One of the 38 districts that make up the Indian state of Tamil Nadu, which is located in southern India, is called
the Nilgiris district. The Nilgiri Mountains are a mountain range that may be found on the boundaries of the
Indian states of Tamil Nadu, Karnataka, and Kerala. This Nilgris district is selected for the study purpose.
Sample of 110 people was taken on the basis of convenience sampling technique to assess the impact level of
tourism on socio economic status. The study is based on both primary data, Questionnaire tool is used to collect
the needed primary data from the selected respondents. Percentage analysis is done for clear understanding of
demographic profile of consumers and tourism and socio economic status of people in local areas. Impact of
tourism on socio — economic status of people was analyzed through Normal Distribution (Z Test).

5. RESULTS
5.1 Demographic Profile of Consumers

Table-1: Demographic Profile of People

Demographic Profile Frequency (n = 110) Yo
Gender
Male 69 62.72
Female 41 37.27
Age
21 — 25 years 32 29.09
26 — 30 years 27 24.54
31 — 35 years 33 30.00
36 — 40 years 18 16.36
Education
Secondary School 20 18.18
Higher Secondary 21 19.09
Under Graduation 47 42.72
Post Graduation 22 20.00
Marital Status
Married 51 46.36
Unmarried 59 53.63
Source of Income
Business Income 71 64.54
Salary 39 35.45
Amount Earned on a Monthly Basis
Beneath Rs.30,000 62 56.36
Rs.30,001 — Rs.35,000 23 20.90
Rs.35,001 — Rs.40,000 14 12.72
Preceding Rs.40,000 11 10.00

Source: Computed from Primary Data

In Table-1, we see the demographics of Nilgris residents. 30.00 percent of the population is between the ages of
31 and 35; 16.36 percent are between the ages of 36 and 40; 42.72 percent have a bachelor's degree; 18.18
percent have only finished Secondary school; 56.36 percent earn less than Rs.30,000 per month; and 10.00
percent earn more than Rs.40,000.
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5.2. Tourism and Socio — Economic Status of People

Table 5.2.1 Tourist arrival increased your income

Opinion Responses (in percentage)
Strongly Agree 29.00
Agree 44.00
Neutral 15.00
Disagree 12.00
Oppose strongly 10.00

Source: Computed from Primary Data

Table 5.2.1 depicts the views of local residents on the influx of visitors and the resulting rise in their income. 29
percent of the people polled said they were certain that the presence of tourists had a significant impact on their
income. It was supported by 44% of tourists. One-fifth of those who took the survey said they were undecided.
The remark was disputed with by 14% of those polled and only 10% strongly disagreed with it.

Chart 5.2.1
Tourist arrival increase your income
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Table 5.2.2 Type of Tourist visits your area

Opinion Responses (in percentage)
Nature lovers 30.00
Adventurers 20.00
For Study purpose 12.00
Honey moon couples 35.00
Culture & pilgrimagers 13.00

Source: Computed from Primary Data

Fig. 5.2.2 displays the views of local residents on the sort of tourists who visit their region of choice.
Honeymooners account for 35% of all visitors. Naturalists make about 30% of visitors to the area. Adventurers
make up 20% of the population. Thirteen percent and twelve percent of visitors to the Nilgris region come for
cultural and religious pilgrimages and academic pursuits, respectively.
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Table 5.2.3 Creation of emy

ployment opportunity for local

Opinion Responses (in percentage)
Strongly Agree 17.00
Agree 59.00
Neutral 12.00
Disagree 12.00
Strongly disagree 10.00

Source: Computed from Primary Data

eople

It is seen in Table 5.2.3 that people's views on job creation due to tourist visits are mixed. It was found that 17
percent of the sample respondents strongly agreed that job chances were established as a result of tourist visits.
It was supported by 59 percent of tourists. Of those who took the survey, 13% expressed no opinion. The
remark was disputed with by 14% of those polled and only 10% strongly disagreed with it.
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Table 5.2.4 Tourism improved accommodation facilities in local areas

Opinion Responses (in percentage)
Strongly Agree 11.81
Agree 54.54
Neutral 17.27
Disagree 10.90
Strongly disagree 5.45

Source: Computed from Primary Data

In Table 5.2.4, we can see what individuals think about the improvement in lodging options in the local region
owing to tourism. A whopping 11.81 percent of those polled said they were certain that tourism was to blame
for the improvisation in local lodgings. A whopping 54.54 percent of tourists agreed. Of those who took the
survey, 17.27% said they were unsure. Only 5.45 percent of those polled strongly disagreed with the assertion,
which was disputed by 10.90 percent of those polled.

Chart 5.2.4
Tourism improves accomodation facilities in local areas
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Table 5.2.5 Tourism improve standard of living of people in local areas

Opinion Responses (in percentage)
Strongly Agree 13.63
Agree 55.45
Neutral 13.63
Disagree 10.90
Strongly disagree 6.36

Source: Computed from Primary Data

Table 5.2.5 depicts the public's belief that tourism enhances local residents' quality of life. People in local
communities benefit from tourism, according to 13.63 percent of those surveyed. It was endorsed by 55.45% of
the tourists. While 13.63 percent of those polled said they were unsure of their position, the rest were split down
the middle. The remark was highly disagreed with by just 6.36 percent of those polled, with 10.90% strongly

disagreeing.
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Table 5.2.6 Literacy rate increased due to tourism

Opinion Responses (in percentage)
Strongly Agree 15.40
Agree 66.00
Neutral 19.80
Disagree 13.20
Strongly disagree 6.60

Source: Computed from Primary Data

According to Table 5.2.6, local residents believe that tourism has a positive impact on literacy rates in their
communities. 15.40 percent of those polled said they were absolutely certain that tourism raises literacy levels
in the communities where it occurs. It was supported by 66% of the visitors. While 19.80 percent of those
polled said they were neither in agreement nor disagreeing. Only 6.60 percent of those polled strongly disagreed
with the assertion, which was disputed by 13.20 percent of those polled.
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Table 5.2.7 Tourism increases use of technology

Opinion Responses (in percentage)
Strongly Agree 18.18
Agree 50.90
Neutral 12.72
Disagree 10.90
Strongly disagree 7.27

Source: Computed from Primary Data

Table 5.2.7 depicts locals' thoughts on how tourism affects their use of technology. 18.18 percent of the survey
participants strongly agreed that tourism promotes the use of technology in the local community. It was
supported by 50.90% of the tourists. In contrast, 12.72 percent of those polled said they were unsure or
undecided. It was found that 10.90 percent of the people surveyed disagreed with the statement, although only
7.27 percent of those surveyed strongly disagreed with it.

Chart 527
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Table 5.2.8 Tourism increase women’s involvement at social level

Opinion Responses (in percentage)
Strongly Agree 19.09
Agree 60.90
Neutral 11.81
Disagree 8.20
Strongly disagree 0.00

Source: Computed from Primary Data

Tourists believe that women's social participation is bolstered as seen in Table 5.2.8. According to our survey
results, 19.09 percent of women strongly agreed that travel and tourism boost their social participation. 60.90
percent of the visitors agreed with this statement. While just 11.81 percent of those polled said they were unsure
about their position. Respondents were 8.20 percent opposed and none of them were extremely opposed to the

remark.
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Table 5.2.9 Tourism increases Entrepreneurship

Opinion Responses (in percentage)
Strongly Agree 15.45
Agree 54.54
Neutral 18.18
Disagree 10.00
Strongly disagree 0.00

Source: Computed from Primary data

Table 5.2.9 shows the perception of local residents that tourism boosts local entrepreneurship. 15.45 percent of
the survey participants strongly agreed that tourism boosts local entrepreneurship. 54.54% of the visitors were
in agreement with this statement. While 18.18 percent of those polled were undecided. 10% of respondents
disagreed with the remark and none of the respondents strongly disagreed with it, according to the survey.
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Table 5.2.10 Tourism improves public health, hygiene and sanitation

Opinion Responses (in percentage)
Strongly Agree 17.27
Agree 58.18
Neutral 13.63
Disagree 11.00
Strongly disagree 1.81

Source: Computed from Primary data

This table reflects the perception of locals that tourism helps public health, hygiene and sanitation. 17.27
percent of respondents strongly agreed that tourism helps public health, hygiene, and sanitation in the local
region. It was endorsed by 58.18 percent of the visitors. While 13.63 percent of those polled said they had no
opinion. Only 1.81 percent of the respondents strongly disagreed with the statement, with 11.00 percent

disagreeing.
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5.3 Impact of Various Types of Tourism on Socio — Economic Status of People
5.3.1 HO- Natural Tourism has impact on Socio Economic Status of people on local area of Nilgris district.

H1 - Natural Tourism has no impact on Socio Economic Status of people on local area of Nilgris district.

Parameter N | Mean | S.D Z

Natural Tourism | 110 | 3.72 | 0.71 | -1.42
Source: Computed from Primary data

The Z value shows that there was a positive impact of Natural tourism on Socio economic status of people in
Nilgris district. Thus null hypothesis (HO) is accepted.

5.3.2 HO- Adventure Tourism has impact on Socio Economic Status of people on local area of Nilgris district.

H1 - Adventure Tourism has no impact on Socio Economic Status of people on local area of Nilgris district.

Parameter N | Mean | S.D Z
Natural Tourism | 110 | 3.24 | 0.59 | -0.58

Source: Computed from Primary data

The Z value shows that there was a positive impact of Adventure tourism on Socio economic status of people in
Nilgris district. Thus null hypothesis (HO) is accepted.

5.3.3 HO- Pilgrim Tourism has impact on Socio Economic Status of people on local area of Nilgris district.

HI1 - Pilgrim Tourism has no impact on Socio Economic Status of people on local area of Nilgris district.

Parameter N | Mean | S.D Z
Natural Tourism | 110 | 3.74 | 0.77 | -1.55

Source: Computed from Primary data

The Z value shows that there was a positive impact of Pilgrim tourism on Socio economic status of people in
Nilgris district. Thus null hypothesis (HO) is accepted.

6. PROBLEMS AND SUGGESTIONS

Tourism plays a major role in developing the socio economic status of the people in Nilgris district. It shows a
positive impact over the people’s life in local area i.e., Nilgris district. So it is the duty of the local authority has
to focus on various on developmental activity at the local area and it will surely show progress in the socio
economic status of the local people.

7. CONCLUSION

Attracting and hosting tourists is a complex process that involves a wide range of stakeholders, including
travellers, suppliers, host governments, host communities, as well as the immediate environment. This is where
the term "tourism" comes into play. For example, poverty reduction, environmental protection, and the creation
of job opportunities for disadvantaged populations may all be achieved via the tourist industry. Tourism has
long been recognized as a source of government income and foreign currency gains in the extant literature. The
multifaceted nature of the tourist industry means that it produces cash and provides jobs in a wide range of
industries. National Strategy for Tourism Development was developed in 1996 in an effort to maximize the
economic impact of tourism on India's overall growth and development. Accordingly, a national tourist
development policy has been devised in order to maximise the direct and multiplier impacts of tourism on
employment and poverty alleviation in an ecologically friendly way. 'National Tourism Development Policy' To
promote the tourism industry in Nepal, the seven most important aspects, namely, Swagat (Welcome), Soochna
(Information), Suvidha (Facilitation), Suraksha (Safety), Sahyog (Cooperation), Samrachna (Infrastructure
Development) and Safai were emphasized. So it is the duty of the local authority who enjoys the income of
tourism in local areas. If the local authority and government focus on the above mentioned aspects surely yields
better results in the near future over the lives of people in local areas.

REFERENCES
1. Balaguer, J. & Cantavell-Jorda, M (2002): Tourism as a Long-run Growth Factor: The Spanish Case,
Applied Economics, 34(7): 877-884.

181

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Honeck, D. (2012): LDC Export Diversification, Employment Generation and the “Green Economy’:
What roles for tourism linkages? Staff Working Paper ERSD-2012-24, World Trade Organization
Economic Research and Statistics Division.

Tosun, C. (2001): Challenges of Sustainable Tourism Development in Developing World: The Case of
Turkey, Tourism Management, 22: 289-303

Wen, J. J. & Tisdell, C. A. (2001): Tourism and China’s Development: Policies, regional Economic
Growth and Ecotourism, World Scientific, Singapore, London.

Andriotis, K. (2002): Scale of Hospitality Firms and Local Economic Development: Evidence from Crete,
Tourism Management, 23(4): 333-341.

Jagmohan Negi, ‘Tourism and Travel Concepts and Principles’, 1990; Geetanjali Publication House, New
Delhi.

P.B. Patil, ‘Tourism Development’, 2006; Current Publications, Agra 10
Article; ‘“Tourism’; Indian Institute of Public Opinion; 1991

Article; Storddad Robert H.; ‘Pilgrim along Sacred Path’

Sinha Amila, ‘Socio Economic Impact of Tourism’; Rio Declaration; . 1994.

Sahu, K.K. (2013): Growth and Prospects of Tourism in Odisha, International Journal of Humanities and
Social Science Invention, 2(5): 22-28.

Batta, R.N. (2000): Tourism and the Environment: A Quest for Sustainability: With Special Reference to
Developing Countries and Policy Analysis on Himachal Pradesh. New Delhi: Indus Publishing Company.

Suba, T. & Selvachantra. (2014): Promoting Tourism Marketing in India: Need for Economic
Development, AE International Journal of Multidisciplinary Research, 2(9): 1-9.

Mishra, P.K., & H.B. Rout (2012-13): Economic Impact of Tourism: A Case Study of Jharkhand,
International Journal of Economics and Managerial Thoughts, 3(2): 130-139.

WTTC (2015): World Travel & Tourism Economic Impact 2015, World Travel and Tourism Council,
Oxford Economics.

RRPLT (2014): India Inbound — The Kaleidoscopic Canvas, Roots Research Private Limited and FCCI,
New Delhi.

Vijayanad, S. (2012): Socio-Economic Impacts in Pilgrimage Tourism, International Journal of
Multidisciplinary Research, 2(1): 329-343.

Kakkar, L., & Sapna. (2012): Impact of tourism on Indian economy, International Journal of Marketing,
Financial Services and Management Research, 1(4): 45-46.

Paramasivan G. and Sacratees J. (2010); “Environmental Impacts of Tourism” Pointer Publishers.

Ray, N., & Das, D. K. (2012). Impact of heritage tourism on socio economic development of the local
people: some evidences from Vishnupur, West Bengal, India. https:// www.researchgate.net/.../
291475852_Impact_Of_Heritage_Tourism_On_Socio_ . Retrieved on 25th February 2018 .

Kakkar, L. &. Sapna (2012). Impact of tourism on Indian economy. International Journal of Marketing,
Financial Services and Management Research, indianresearchjournals.com/ pdf/IIMFSMR/ 2012/ April/
9.pdf retrieved on 10™ September 2018.

Singla, M. (2014). A case study on socio-cultural impacts of tourism in the city of Jaipur, Rajasthan: India.
Journal of Business Management & Social Sciences Research, 3(2), 10-23.

Ahmed, N. (2013).Sustainable tourism development in Uttarakhand region of India. International Journal
of Management and Social Sciences Research, IMSSR, 2319-2330.

Kaur, J. (2017). Problems and prospects of ecotourism development in Kumaun region of Uttarakhand,
Gyan Publishing House New Delhi. http:// ir.inflibnet.ac.in:8080/ jspui/bitstream/ 10603/ 206965/ 12/
final.pdf retrieved on dated September 30, 2019.

182

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

25. Yameen, M., Farhan, N. H., & Tabash, M. 1. (2019). The Impacts of Corporate governance practices on
firm’s performance: An empirical evidence from Indian tourism sector. Journal of International Studies,
12(1), 208-228.

26. Shiji, O. (2016). Economic impacts of tourism in India. International Journal of Social Science, 5(1), 35-
45.

27. Aanga Moghal, et. al., Nexus between Tourism and Economic Development in Jammu and Kashmir: A
Review, Academy of Marketing Studies Journal, Volume 26, Issue 1, 2022, 1-8.

183

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

Study of Chromatographic and Spectral Analysis of Mimusops Elengi L.Bark

Shailesh B. Patil*, Kailaspati P. Chittam and Minal S. Patil
DCS’s Annasaheb Ramesh Ajmera College of Pharmacy, Nagaon, Dhule (MS) 424005, India

ABSTRACT

Present study taken to investigate the chromatographic and spectral analysis of the Mimusops elengi L. plant.
Extraction was carried out with the help of organic solvent and soxhlation technique. Methanol was used as
solvents. Plant quality analysis was performed using standard chemical methods. The results show that the
presence of steroids, carbohydrates, phenolic compound, tannin, flavonoids and saponins was found in plant
extracts. The analysis was carried out by HPTLC, UV and IR. Result indicates the potency of the drug.

Keywords: Phytochemical study, Mimusops elengi (L.) bark, spectroscopy, chromatography etc.

1. INTRODUCTION

The family Sapotaceae comprises 35 — 75 genera and approximately 800 species distributed pantropically with a
few species in temperate regions. The genus Mimusops is native to the tropical parts of Africa and Asia.
Mimusops elengi L. is an evergreen tree 30 feet tall, with a greyish brown fissured bark, wavy and dull green
leaves, oblong berry fruit and creamy fragrant flowers. It is distributed in tropical and subtropical regions. M.
elengi is known to possess various phytochemicals such as gallic acid esters, flavones, triterpenoids and
steroids. The volatile constituents of the flowers have also been reported. Different parts of the plant are
reported to be used in traditional medicine for the treatment of microbial diseases such as diarrhoea, gum
diseases, sore mouth, stomaches, ulcers, wounds and inflammation [(Kirtikar,1998), (Rastogi,1960)].

2. MATERIALS AND METHODS

2.1. Plant Material

The plant material Mimusops elengi. (Sapotaceae) bark is collected in the local area of Dhule district, MS,
India. The planting material was clean and dry. It was also identified and validated by the Department of
Botany, Shri Shivaji Vidya Prasarak Sansthas's Late K. Dr. P. R. Ghogarey Science College, Dhule
(Maharashtra).

2.2. Preparation of the Extract

Dried bark converted into powder after drying and then stored in a sturdy air container at room temperature. The
extraction method was based on the presence of active drug components, using solutions. Dry powder was
extracted in methanol using a soxhlation method. The discharge was centered on the stand by simply removing
the solvent at low temperatures using a rotating evaporator. The discharge was stored in an airtight container.

2.3. Chromatographic Separation
[(Wagner, 2007), (Egon, 2007), (Rangari, 2012)]

2.3.1 Thin Layer Chromatography

Methanolic extract were evaluated by thin layer chromatography to identify the presence of number of
phytoconstituents present in extract using specific solvent system and detecting reagents, which was found to
give proper separation.

2.3.2 High Performance Thin Layer Chromatography (HPTLC)

The well-developed quality standards can be achieved only through systematic evaluation of the plant material
using modern analytical chromatographic techniques. thin layer chromatography and high performance thin
layer chromatography are methods commonly applied for the identification, assay and the testing of purity,
stability, dissolution or content uniformity of raw materials and formulated products..

Reagents and Other Materials
Standard Quercetin, Gallic acid, toluene, ethyl acetate [all reagents of analytical grade, [E-Merck] and silica gel
60 F 254 precoated thin layer chromatography aluminum plates [E-Merck].

APPARATUS
Spotting Device: Linomat V Automatic Sample Spotter; CAMAG (Muttenz, Switzerland)

Syringe: 100uL. Hamilton (Bonadzu, Switzerland)
Thin layer chromatography (TLC) Chamber: Glass with trough chamber (20x10 x4 cm) (CAMAG)
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Densitometer: Thin layer chromatography scanner 3 linked to Win Cats Software (CAMAG)

High Performance Thin Layer Chromatography Plates:
Identification and determination of the drug was performed on (10 cm x 10 cm. layer thickness 0.2 mm, E-
Merck, Darmstadt, Germany) aluminum backed silica gel 60 F,s, TLC plates, pre-washed with methanol.

Selection and Optimization of Mobile Phase
Toluene: Ethyl acetate: Formic Acid, the mobile phase consisting of (5:4:1) (v/v) gave good resolution.

Ferric chloride as staining reagent.
Preparation of Standard and Sample Solutions

1) Preparation of Sample Solutions.
Sample solution was prepared by dissolving 10 mg of Methanolic extracts of plant Mimusops elengi in
Methanol and making up the volume to 10 ml.

2) Standard Solution of Quercetin
The quercetin stock solution was prepared by dissolving 5 mg and 1 mg of well-balanced quercetin in methanol
and creating a volume up to 10 ml with methanol to obtain a final concentration of 500 pg / ml and 100 pg / ml.

2.4 Column Chromatography

Column chromatography is one of the most useful methods of separation and purification of solids and liquids.
Column chromatography is another solid liquid process in which both phases are solid (vertical) and liquid
(Phase).

Isolation of Phytocontituent from Solvent Ether Soluble Fraction by Column Chromatography
Isolation of phytoconstitutents was carried out on Solvent ether soluble fraction of methanolic extract of
Mimusops elengi, as the particular fraction revealed compound.

Absorbent: Silica gel 60-120.

Column Dimension: Length -45cm, Diameter-2.2 cm.
Packed Adsorbent Length: 26cm

Elution Rate: 5-6 drops/min

Volume of Elute Collected: 20ml

Sample Preparation
20 ml of solvent ether soluble fraction of methanolic extract was mixed well with 20 gm silica gel and at 45°C
dried in vaccum oven. The adsorbed material transferred to the column.

Prepretion of Column

150 gm of silica gel for column chromatography was activated in hot air oven at 110°C for 1hr. The adsorbed
bed was developed in mobile phase which was initially packed with glass wool. The glass wool is trimmed at
the bottom of the column. The activated silica slurry was made in Toluene: Ethyl acetate: Formic Acid (5: 4: 1)
and applied to the column in small portions by keeping the buttocks open with a small tap after each installation
to ensure uniform packaging. Then fractions collected with eluted mobile phase. Fractions collected were
further concentrated. Each fraction was evaluated by thin layer chromatography to detect the number of
phytoconstituents present in it.

Thin Layer Chromatography of Isolated Fraction after Column Chromatography:
Stationary Phase : Silica gel G

Mobile Phase ; Toluene: Ethyl acetate: Formic Acid
Proportion :5:4: 1
2.5 SPECTROSCOPIC ANALYSIS

2.5.1 Ultraviolet Spectrophotometer (U.V. Spectrum):

The solution of parts per million (ppm) was prepared. Isolated fraction compound and shimadzu 1800 UV
Spectrophotometer with 1cm matched quartz cells was used to obtained U.V Spectrum of isolated fraction
compound.
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2.5.2 Fourier Transform Infrared Spectroscopy (Ftir):
FTIR has proven to be available tool for the characterization and identification of compound functional groups
(chemical bonds) present in an unknown mixture of plant extract.

3. RESULTS
3.1 Chromatographic Studies

3.1.1 Thin Layer Chromatography of Methanolic Extract of Bark of Mimusops Elengi
Silica gel G used as Stationary phase, Toluene: Ethyl acetate: Formic Acid (5:4:1) as mobile phase.

A B
Fig 3.1: Under UV cabinet at 254nm

A:-Spot of Standard Quercetin
B: -Spot of Methanolic extract of plant Mimusops elengi

3.1.2 High Performance Thin Layer Chromatography (HPTLC)
Stationary Phase : Silica gel G pre coated plate.

Mobile Phase : Toluene: Ethyl acetate: Formic Acid
Proportion :5:4:1

Detection :under U.V. cabinet at 254nm
Solvent Front : 10 cm

No of Tracks 212

HPTLC Plate of Methanolic Extract Compared with Standard Gallic Acid and Quercetin.

Fig. 3.2: HPTLC Plate on U.V at 254 nm.
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Fig. 3.3: HPTLC Chromatogram of Gallic acid
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Fig. 3.5: HPTLC Chromatogram of Std. Quercetin

All tracks @ 254 nm

Fig. 3.6: 3D image of all tracks of STD gallic acid, extract & quercetin at 254 nm.
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3.2 COLUMN CHROMATOGRAPHY
Separation of phytoconstituent from ethyl acetate soluble fraction of methanolic extract by column
chromatography:

After column chromatography all isolated fraction are evaluated by Thin layer chromatography. All fractions
showed two spots on TLC plates.

Fractions | No of spots Color R Values
1-3 No spot - -
4-6 Two spots Blue & yellowish green | 0.50 & 0.62
7-9 Two spots Blue & yellowish green | 0.52 & 0.63
10-15 Two spots | Blue & yellowish green | 0.49 & 0.61
16 - 18 Two spots | Blue & yellowish green | 0.50 & 0.61
19- 55 No spots -

Table 01: Details of the fraction eluted by column chromatography.
TLC of Isolated Fraction

e

Fig. 3.7: TLC Of isolated fraction by column chromatography.

Recolumn: All fractions showed two spots on TLC plates hence all fractions are collected and prepared for
recolumn.

TLC evaluation of isolated fraction after recolumn:

Stationary phase : Silica gel g.

Mobile phase : Toluene: Ethyl acetate: Formic acid
Proportion :5:4:1
Detection UV -254

Data for Column Eluents of Solvent Ether Fraction

Fractions | No of spots Colors R; Values
1-4 No spots - -
6-12 1 spots Yellowish green 0.61
13-18 2 spots Yellowish green 0.61

Table 02: Details of fraction eluted by recolumn.
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Chemical Test of Isolated Compound

Chemical test Observation Inference
Sodium Hydroxide | Decoloration | Flavonoids may be present
Table 03: Chemical examination of isolated compound — A

F¥F10 ¥Fo s
Fig.3.8: TLC of isolated fraction after recolumn.

Yield of Isolated Compound

Isolated compound | Yield from column
Compound-A 60mg
Table 04: Yield of isolated compound after recolumn

Parameters of Isolated Compound

Parameters Compound
Physical state | Solid crystalline
Color Yellowish green
Solubility Methanol
Melting point 215-218°C

Table 05: Physical parameters of isolated compound
3.3 SPECTRAL ANALYSIS
3.3.1 U.V Spectra

250 300 350 400 450 500 550 Wiiavelencth [nm]
L L L L L L L L

Intens
[maL]

154

Graph No. 1: U.V spectra of isolated compound
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3.3.2 FT-IR:
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Graph No.2: FT-IR Spectra of isolated compound

Characterization of Isolated Compound

Spectra Characters
u.v Two peak with A max at 255 & 369nm
FT-IR Peaks at following wave number are observed
Wave number(cm'l)

3037.02 C-H Stretching
1699.34 C=0 Stretching
3354.32 O-H Stretching
1606.76 C=C Stretching
1291.39 O-H bending
1119.71 C-O-C Stretching

Table 06: Characterization of Isolated compound

4. DISCUSSION AND CONCLUSION

Toluene: Ethyl acetate: Formic acid (5: 4: 1) as mobile phase gave the best resolution of gallic acid and
quercetin (RF value =0.57 & 0.63) respectively. As the ethyl acetate soluble parts of methanolic extract of bark
of plant Mimusops elengi.

The TLC plate was visualized under UV light at 254 nm, without derivatization. A photograph of a TLC plate
after chromatography of standard gallic acid & quercetin and a Ethyl acetate soluble parts of methanolic extract
of the bark of the Mimusops elengi are shown in fig. The identity of bands of gallic acid & quercetin in plant
extract was confirmed by overlay in U.V absorption spectra with compare of standard gallic acid & quercetin by
using CAMAG TLC scanner.

The purity of band of gallic acid & quercetin in plant extract was confirmed by overlaying the absorption
spectra of start, middle, & end position of band. The linearity for standard gallic acid & quercetin (10
ug/ml/spot) and for extracts also (10 pg/ml/spot). The RF value of Gallic acid & Quercetin in plant extract is
(0.56 & 0.65) respectively.
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ABSTRACT

Psychoneuroimmunology is a branch of Psychology, Which originated in the 1970s. It deals with relationship
between Central Nervous System, Peripheral Nervous System, Endocrine System and Immunity. Continuous
research is being done in this since 1970. On the basis of this, cancer, fatigue, frustration, AIDS, sleep disorders
are being successfully treated. It explains the relationship between immunity and the endocrine system. The
brain and the immunity are not fully formed at birth. Rather, they both emerge from fetal life with a littlest set
of functions that enable newborns’ adaptation to a limited number of expected stimuli. It also affect by the
environment. Here it will discuss about evidence suggesting that early experiences are also important to set up
long-term patterns of interaction between the brain and the immune system.

Keywords: Psychoneuroimmunology, Endocrine system, CNS, ANS, Immune Function, Stress, Mental State.

INTRODUCTION

‘Psychoneuroimmunology’ term was given by Robert Ader and Nicholas Cohen, at the University of Rochester,
in 1975. It is a branch of Psychology. It explains about the linkup between the mind, the brain and the immune
function. Psychoneuroimmunology is a form of psychoneuroendocrinology, in which it has been described that
study of the interlinkage between psychological processes and the nervous and immune systems of the human
body. It is the study of the relation among behavioral system, neural function, endocrine system, and immune
processes. Brain communicates with our immune system through Autonomic Nervous System and
Neuroendocrine Activity (https://en.wikipedia.org/wiki/Psychoneuroimmunology).

ORGIN

In the 1970s, Hugo  Besedovsky, Adriana del Rey and Ernst Sorkin, conducting a study in Switzerland,
reported multi-directional immune-neuro-endocrine interlinkage, since they defined that not only the brain but
also the immune response itself can affect the brain and neuroendocrine Function. They found that the immune
react to non-injurious antigens triggers an increase in the function of hypothalamic neurons and hormonal and
autonomic nerve responses that are relevant for immune-regulation and are merged at brain levels. On these
bases, they suggest that the immune function acts as a sensorial receptor organ that, besides its peripheral
effects, can communicate to the brain and associated neuro-endocrine structures its state of activity. Robert
Ader and Nicholas Cohen had conducted a study about immune function, which is based on Pavlov’s classical
conditioning in 1975, at the University of Rochester. This was one of the first experimental study that
demonstrated that the nervous system can affect the immune system (https:/ en.wikipedia.org/ wiki/
Psychoneuroimmunology).

In 1981, David L. Felten, working at the Indiana University School of Medicine, and his colleague JM
Williams, had also found nerves in  the thymus and spleen discontinuing  near  clusters
of lymphocytes, macrophages, and mast cells, all of these help to control immune system. This extreme
discovery provided one of the first indications of how neuro-immune interaction arises. Ader, Cohen, and Felten
went on to edit the unconventional book Psychoneuroimmunology in 1981, which later proved to be a milestone
about the study of the brain and immune system represent a single, integrated system of defense (https:/
en.wikipedia.org/ wiki/ Psychoneuroimmunology).

Endocrine System

Endocrine system is made up of several organs that called glands. These glands, located all over the body, and
produce release hormones. It is also called ductless hormonal function. Hormones are chemicals that coordinate
different types of functions in body by carrying messages through blood to organs, skin, muscles and other
tissues. These signals tell to body what to do and when to do it. Endocrine system is the part of ANS
(Autonomic Nervous System), which regulates though CNS (Central Nervous System) (https:/
my.clevelandclinic.org/ health/articles/21201-endocrine-system).

Endocrine system continuously monitors the amount of hormones in blood. Hormones deliver their signals by
locking into the cells they target so they can relay the message. The pituitary gland senses when hormone levels
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rise, and instruct other glands to stop creating and releasing hormones. When hormone levels dip below a
certain point, the pituitary gland can indicate other glands to produce and release more. This process, called
homeostasis, works similarly to the thermostat in house. Hormones affect nearly every process in body,
including (https://my.clevelandclinic.org/health/articles/21201-endocrine-system):

Metabolism.

Growth and development.
Emotions and mood.
Fertility and sexual function.
Sleep.

Blood pressure.

Eating

Parts of Endocrine System

The endocrine system is build up of organs called glands. Glands produce and release different types of
hormones that target specific things in the body. Glands are all over in body, including in brain, neck, stomach,
kidneys and reproductive organs. Some glands are very small, about the size of a grain of rice or a pea. Pancreas
is the largest gland, which is long about 6 inches (https:// my.clevelandclinic.org/ health/articles/ 21201-
endocrine-system).

The Main Glands that Released Hormones Include

Hypothalamus: This gland is located in brain and controls all over endocrine system. It uses information
from nervous system to determine when to instruct other glands, including the pituitary gland, to produce
hormones. The hypothalamus controls many processes in body, including mood, emotions, hunger, thirst,
sleeping patterns and sexual function.

Pituitary: This little gland is only about the size of a pea, but it has done big job. This is also called master
gland. It produces hormones that control several other glands such as the thyroid gland, adrenal glands,
ovaries and testicles. The pituitary gland is responsible for many different functions in body, including how
body grows. It is also called growth hormone.

Thyroid: thyroid gland is a butterfly-shaped gland in the front of neck. It’s responsible for metabolism (how
body uses energy).

Parathyroid: These four little glands are no larger than a grain of rice. They control the level of calcium in
body. For working heart, kidneys, bones and nervous system in proper way, need right amount of calcium. It
is fulfill the need of calcium level in body.

Adrenal: There are two adrenal glands in body, one on top of each kidney. They command
metabolism, blood pressure, sexual development and response to stress.

Pineal: This gland manages sleeping pattern by releasing melatonin, a hormone that causes anybody to feel
sleepy.

Pancreas: Pancreas is part of your endocrine system, and it plays a significant role in digestive system too.
It makes a hormone called insulin that controls sugar level in blood.

Opvaries: In female, the ovaries produce sex hormones called estrogen, progesterone and testosterone.
Female have two ovaries in their lower abdomen.

Testes: In male, the testes (testicles) make sperm and release the hormone testosterone. This hormone
impact on sperm production, muscle strength and sex drive (https:// my.clevelandclinic.org/
health/articles/21201-endocrine-system).

Following figure indicates where are Endocrine Glands Located in the Human Body (https:// www.epa.gov/
endocrine-disruption/what-endocrine-system)
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Immune System Development

Immunity means, the body's ability to fight diseases. Every day the individual comes in contact with different
types of viruses, bacteria etc. There are antigens on the surface of the skin, which prevent these bacteria and
viruses from entering the body. These antigens also protect the body by developing the body's defense system to
fight those bacteria and viruses and for the body's immunity (https:// ecampusontario. pressbooks.pub/
immunizations).

There are several types of immunity, such as innate, passive and acquired/active immunity system. The active
immune system starts functioning as soon as a germ or a virus or bacteria is attacked in body. In passive
immunity, immunity is taken antibodies from another person (https:// ecampusontario. pressbooks.pub/
immunizations).

Innate Immunity: - It is innate immune in the individual. A person is born with, including physical barriers
(skin, body hair), defense mechanisms (saliva, gastric acid), and general immune responses (inflammation). It
works quickly to protect against germs. It works quickly to protect against germs, virus, bacteria etc
(https://ecampusontario.pressbooks.pub/immunizations).

Passive Immunity: - It is the body’s capacity to resist pathogens by “borrowing” antibodies. For example,
antibodies can be transferred to a baby from a mother’s breast milk, or through blood products containing
antibodies such as immunoglobulin that can be transfused from one person to another. The most common form
of passive immunity is that which an infant receives from its mother. Antibodies are transported across the
placenta during the last one to two months of pregnancy. As a result, a full-term infant will have the same
antibodies as its mother. These antibodies will protect the infant from certain diseases for up to a year, and act
to defend against specific antigens. Although beneficial, passive immunity is temporary until the antibodies are
gone (wane), since the body has not produced the antibodies (https:// ecampusontario. pressbooks.pub/
immunizations).

Figure: 2

Active Immunity Passive Immunity

i

Active vs. Passive Immunity (https://ecampusontario.pressbooks.pub/immunizations/chapter/what-is-
immunity/)
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Inflamation and Psychopathology

There are so many evidence available which proofs that there is correlation between childhood trauma and
inflammation increase the possibility that inflammation could help explain the pathophysiology of trauma-
related psychopathology. Some researchers have found there are strong relation between schizophrenia and
immune abnormalities. Schizophrenic patients have high level of inflammatory cytokines. Studies also shows
that the level of inflammatory cytokines is moderate-to-higher in post-traumatic stress disorder (PTSD).
Inflammatory cytokines are also presenting in those individuals, they have face childhood trauma. Inflammation
cytokines are also release clinical respond in those patients, who are suffering from depression (Danese Andrea
et al., 2017).

Inflammatory links between childhood trauma and psychopathology
e Analogy

e Synergy

e Specificity

e Reversibility (Danese Andrea et al., 2017)

Other Researches on Diseases

The CNS has two parts- Brain and Spinal Cord, while immune system is build up of organs and cells that
protact body against infection. Both systems made up small molecules and proteins that can operate as
messengers between the two systems. In CNS, these messengers involve hormones and neurotransmitters.
Immune system, on another hand, uses proteins called cytokines to communicate with CNS. There are many
studies are available, which are given below (Falck Suzanne et al., 2018):

e A 2016 review Source of existing studies found that stressful experiences during childhood can increase the
produce of cytokines by immune system. This is correlated with an increased risk of mental illness in
adulthood. Researchers accept that this early produce of cytokines may cause changes in the brain that
increase a person’s risk of developing a mental illness later in life (Falck Suzanne et al., 2018).

e Another 2016 review Source found that sleep disorders also produce of pro-inflammatory cytokines (Falck
Suzanne et al., 2018).

e A 2015 article Source noted that rats released different types of cytokines depending on the type of stress
they experienced (Falck Suzanne et al., 2018).

e A 2011 review Trusted Source exploring the association between stress and the immune system found that
stress may play a role in conditions that affect the immune system, such as cancer, HIV, coronary heart
disease and inflammatory bowel disease (Falck Suzanne et al., 2018).

Psoriasis

Psoriasis is a best example of how immune system, CNS, mental health, and stress levels are all interconnected.
It’s a chronic condition that causes skin cells to grow too quickly. Body removes extra skin cells, but if anybody
has psoriasis, these extra cells build up on skin’s surface area. This can lead to deep itching and pain (Falck
Suzanne et al., 2018).

The developed of skin cells in psoriasis is due to the produce of cytokines from immune system. Psychological
stress also may trigger episodes of psoriasis. Indeed, people with psoriasis tend to have increased levels Trusted
Source of cortical, a stress hormone. Hypothalamus, is responsible for cortisol production. When it stimulate by
stressors, it signals to pituitary gland, then the pituitary gland produced cortisol. This, in turn, can trigger the
produce of pro-inflammatory cytokines by immune system. These cytokines are responsible for an overgrowth
of skin cells (Falck Suzanne et al., 2018).

Cancer
Many studies explaning the connection between PNI and Cancer evidence are following:

e [Excess of stress was seen to weaken immunity in women, which increased the risk of cancer (Falck Suzanne
et. Al,, 2018).

e There will be a linkage found that people with breast cancer between depression, the quality of social
support they have, and immune cell activity (Falck Suzanne et. Al., 2018).
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People with breast, cervical, or ovarian cancer who found feeling stressed or lonely had abnormalities in
their immune systems (Falck Suzanne et. Al., 2018).

Connection between the immune system and brain may impact characteristics that are related to cancer
treatment, including fatigue, depression, and difficulty sleeping (Falck Suzanne et al., 2018).

More Stressful condition and depression may be connected with a poorer survival rate for several types of
cancer (Falck Suzanne et al., 2018).

Coronary Artery Disease

In many studies, there are found strong relationship between stress, immune function, and coronary artery
disease echoed other studies proof that psychological stress increases the production of pro-inflammatory
cytokines (Falck Suzanne et al., 2018).

This produce in pro-inflammatory cytokines is connected with an increase in heart rate and blood pressure.
In addition, the production of cytokines by immune function promotes feelings of sickness or fatigue.
According to this study, this reaction isn’t immediately harmful. But long-time stress and cytokine
production may contribute to the development of cardiac disease (Falck Suzanne et Al., 2018).

CONCLUSION

Psychoneuroimmunology has become the latest trend in today's time. Its role is being seen in many types of
diseases, whether it is related to ANS or CNS. Many researches have been done on this, and research is being
done continuously. The research done on it helps in disease diagnosis and treat them properly. More studies are
still needed in this.
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Modification of Dielectric Properties and Dielectric Loss of PZT Ceramics by
Substitution of SM ION
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ABSTRACT

The influence of Sm substitution on the Dielectric properties and dielectric loss of
Pb;_ySmy (Zrg 60Tig.40)1-x/403 (PSZT) (x = 0.00, 0.04, 0.08 and 0.12) composition prepared from mixed
oxide method at high temperature were studied. The dependence of dielectric properties and dielectric loss of
polycrystalline ceramic samples Pb;_ySmy(Zrg 6o Tig40)1-x/403 (Where x = 0.00, 0.04, 0.08 and 0.12) on
frequency and temperature were studied. The value of dielectric constant €, decreases with the increase in
frequency. Also ¢, is found to increase first slowly and then rapidly with the increase in temperature to get a
certain maximum value (g;). The value of Dielectric loss of the PSZT compounds strongly depends on its
samarium concentration. It exhibits a decreasing trend with the increase in the Samarium content from x = 0.00
to 0.08 and then increases when x = 0.12, but there are few exception also. Dielectric loss highly depends upon
Sm concentration.

Keywords: Dielectric constant, Dielectric Loss, Frequency, Polycrystalline, Ferro electricity.

1. INTRODUCTION

Lead Zirconate Titanate (PZT) ceramics, a well-known ferroelectric ceramic, have come into prominence as the
substitute in various piezoelectric applications, due to low cost fabrication and greater durability under adverse
atmospheric conditions. PZT is used in a wide range of Piezoelectric, Pyro electric and Ferroelectric device
applications [1 -3]. A considerable amount of works have been done on modified PZT ceramics prepared from
high-temperature solid-state reaction technique. The properties of PZT are very much sensitive to its
compositional fluctuations near the morphotropic phase boundary (MPB), particle size, doping, calcinations and
sintering temperature [4 - 5]. It is well established that the electrical and electrochemical properties of the PZT
strongly depends on the substitution of rare earth element lanthanum. The polycrystalline pure and lanthanum
modified PZT have been extensively used due to their excellent electrical and electromechanical properties [11].
With the compositional fluctuations and other factors, these properties of the materials can be modified
according to requirements of a particular device application. Impedance decreases with the increase in
temperature. It indicates about the increase in Dielectric constant and ac conductivity and suggests the typical
negative temperature coefficient of resistance type behavior of PLZT materials, usually observed in
semiconductors [6 -7, 12].

The physical properties and device parameters of PZT — based compounds are greatly influenced by chemical
substitutions, synthesis process, and some other factors. The literature survey on pure and modified PZT
materials reveals that no systematic studies have been reported on physical properties and device parameters of
Sm-substituted PZT (i.e., PSZT) with Zr/Ti ratio 60/40. In view of the above, we have studied the effect of
samarium substitution on Dielectric constant and dielectric loss of PZT (Zr/Ti: 60/40) ceramics, which is
reported here.

2. THEORY AND EXPERIMENTAL DETAILS

The samples of Sm — modified PZT Pb;_,Smy(Z7960Ti0.40)1-x/403 (Where x = 0.00, 0.04, 0.08, and 0.12)
were prepared by a high- temperature solid-state reaction technique. These oxides were mixed thoroughly in a
dry condition for 2h in air, and then, in methanol medium for 2h using agate mortar and pestle to get
homogeneous mixture of the materials. Now, the well mixed oxides were calcined, first at 950°C, then at 1000°C
for 10h. Finally, the formation of desired compounds was confirmed by XRD patterns of calcined powders at
1100°C/10h. The homogeneous powder of the compounds were pressed into cylindrical pellets of 10 m diameter
and 2-3 mm thickness under a uniaxial pressure of 4 x 10® N/m” using hydraulic press [8]. Polyvinyl alcohol
was used as a binder to reduce brittleness of the pellets. These pellets were sintered at an optimized temperature
of 1200°C for about 10h in alumina crucibles in order to get maximum density. The X-ray diffraction data of
the calcined powders were recorded using X-ray diffractometer (Rigaku Miniflex, Japan) with 4 = 1.5405°A in
a wide range of Bragg’s angles 20 (20" < 26 < 80°) at a scanning rate of 3/minute. Using phase sensitive
multimeter (PSM; Model 1735) the dielectric data of the materials were obtained in a wide range of frequency
(10*-10° Hz) and temperature (room temperature - 500°C) at a potential difference of 1V.
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As we know that for ferroelectric materials, the relative permittivity or dielectric constant increases up to
transition temperature (T¢) and above this temperature, it obeys Curie-Weiss law g =
C/ (T-T¢) . A wide variety of methods exist for the measurement of permittivity, depending on the nature of the
specimen and frequency range of measurement [9-10]. The dielectric constant (g,) of all the PSZT ceramic
samples with the chemical composition Pby_,Smy(Z7)60Ti0.40)1-x/403 [x = 0.00, 0.04,0.08 & 0.12 ] were
calculated in a wide range of temperature (room temperature to 500°C) and frequencies (10°,10*,10°& 10°Hz)
from the data obtained by using the experimental systems containing ‘“Phase sensitive multimeter (PSM N4L;
Model 1735), laboratory made sample holder and Variac with heating arrangement” at a potential difference of
1V and ac signal level of amplitude 1.5 V.

3. RESULTS AND DISCUSSION

3.1 Temperature —Frequency Dependence of Er of Pb1-Xsmx (Zr0.60Ti0.40)1-X/403

The nature of variation of dielectric constant (g,) of PSZT ceramics at selected frequencies is shown in Figure 1.
From these graphical variations we get that the value of €, decreases with the increase in frequency. Also ¢, is
found to increase first slowly and then rapidly with the increase in temperature to get a certain maximum value
(g,). If the temperature corresponding to €, is further increased, €, begins to decrease. It is observed that the
temperature corresponding to €., remains nearly insensitive to the change in frequency. The value of g, is
also found to be dependent on the Sm™ content through x = 0.00 to 0.08 but when x = 0.12, €,,.x shows a sharp
decrease. The temperature corresponding to &y, is found to decrease with the increase in samarium
concentration in PSZT.

The temperature corresponding to €.« is called Curie temperature (T.) at which the transition of phase takes
place between ferroelectric-Para electric phase. The higher value of €, is due to space charge polarization in the
high temperature region, which comes from mobility of ions and imperfections in the materials. Their combined
effect is responsible for sharp rise in €.

It has been found that when the temperature of PSZT samples is increased above Transition temperature,
dielectric constant begins to decrease obeying Curie-Weiss law.
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Figure 1: Temperature —frequency dependence of er of Pb;_,Sm, (Zro0Ti0.40)1.x403
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3.2 Results and Discussion of Temperature — Frequency Dependence of Dielectric Loss

The temperature-frequency dependence of dielectric loss (tand) of PSZT ceramic samples (Zr/Ti=60/40;
samarium concentration x = 0.00, 0.04, 0.08, and 0.12) is shown in Figure 2. It is observed that the value of tand
is very low and nearly remains unchanged until a certain high Temperature. If the temperature of the materials
is further increased above this temperature, tand exhibits a sharp increase. If the frequency of the PSZT
materials is increased, the value of the tand decreases. Dielectric loss highly depends upon Sm concentration.
We observed from the temperature-frequency dependence of the dielectric loss (Tand) of all PSZT compounds
under consideration that, the value of Tand is very low in most of the cases and almost remains constant until a
certain high value of temperature close to the transition temperature (Tc). Above this temperature, Tand exhibits
a significant increase. It may be caused due to the space charge polarization. Dielectric loss depends upon
frequency. The value of Tand decreases with the increase in frequency.
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Figure 2: Temperature-frequency dependence of tand of Pb1-xSmx (Zr0.60 Ti0.40)1-x/4 O3

4. CONCLUSIONS

We observed from the Temperature — frequency graph of all the PSZT compounds under consideration that, the
value of er is found to decrease will the increase in frequency. This indicates the normal behavior of the
ferroelectric dielectric materials. The higher value of dielectric constant at lower frequencies refers to the
simultaneous presence of all the types of polarizations such as space charge, dipolar/orientation, ionic,
electronic whose effectiveness gradually decreases with the increase in frequency. It is expected that within low
frequency range 10>-10*Hz, space charge polarization or interfacial effect remains dominant and results in a
large value of dielectric constant which is consistent with the Debye equation. The value of real part of
Dielectric constant, & decreases with the increase in frequency. Also &, is found to increase first slowly and then
rapidly with the increase in temperature to get a certain maximum value (g,). If the temperature corresponding to
emax 18 further increased, €, begins to decrease. The value of Dielectric loss of the PSZT compounds strongly
depends on its samarium concentration. It exhibits a decreasing trend with the increase in the Samarium content
from x = 0.00 to 0.08 and then increases when x = 0.12, but there are few exception also. Dielectric loss highly
depends upon Sm concentration.
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ABSTRACT

The present investigation attempted to study the effect of disintegrant and processing methods on the
physicochemical and in vitro release characteristics of immediate release tablets of Bosentan Monohydrate. To
achieve this goal various formulations of Bosentan Monohydrate were prepared by direct compression, wet
granulation and fluidized bed granulation methods to achieve maximum drug content with reference to
innovator. Varying proportion of disintegrants such as sodium starch glycolate, pregelatinised starch used to
compare drug release profile with innovator. Different formulations were prepared and evaluated with respect to
various precompression and post compression parameters. The results indicated that the superdisintegrants used
have influenced on the disintegration time. The final selection of the formulation F8 (f2 = 71) containing
sodium starch glycolate was based on highest f2 value among all formulations with reference to marketed
product.

Keywords: Bosentan Monohydrate, direct compression, wet granulation, disintegrants, drug release.

INTRODUCTION

The oral route remains the perfect route for the administration of therapeutic agents because the low cost of
therapy and ease of administration lead to high levels of patient compliance. Oral dosage forms are more
popular than other dosage forms because of ease of administration, accurate dosage, self- medication, pain
avoidance, patient compliance, etc. Despite of tremendous advancement in drug delivery the oral route of drug
administration is the most important method of administration of drug for systemic effect. Oral route is most
preferred route by medical practitioners and manufacturer due to highest acceptability by patients. About60% of
all dosage forms available are the oral solid dosage form. The lower bioavailability, long onset time and
dysphagia patients turned the manufacturer to the parenteral and liquid orals. But the liquid orals (syrup,
suspension, emulsion etc.) have the problem of accurate dosing mainly and parenteral are painful drug delivery,
which may cause patient noncompliance. Each pharmaceutical company wants to formulate the novel oral
dosage form which has the higher bioavailability, quick action and most patient compliance. [3]. The most
popular solid dosage forms are tablet and capsules. Many patients find it difficult to swallow tablets and hard
gelatin capsules particularly geriatric and pediatric patients and do not take their medicine as prescribed.
Difficulty in swallowing or dysphagia is seen to afflict nearly 35% of general population. In some cases, such as
motion sickness, sudden episode of allergic attack or coughing, fear of chocking and an unavailability of water
the swallowing of tablet and capsule become difficult [4].

MATERIALS AND METHODS
Bonestan was gift sample procured from Concept Laboratories Aurangabad, Maharashtra.

Organoleptic Properties
Colour, taste, odour and melting point was determined.

Preparation of Stock Solution:

Standard stock solution of Bosentan were prepared by dissolving 125mg of Bosentanseparately in 100 ml of
methanol solution and sonicated for 15 minutes and filtered through whatman filter paper in order to get dilution
of 125ng/1 ml

Determination of Wavelength Maxima (A,,,,) Of Bosentan:
The Solution of 10pug/ml in pH 7.5 phosphate buffer was prepared. The spectrum wasscanned from 200 nm to
400 nm. Wavelength maxima was determined by using Shimadzu U.V. Spectrophotometer

Standard Calibration Curve of Bosentan

From the stock solution, 10 ml was pipetted out and transferred in to a 100 ml volumetric flask and volume was
made up to 100 ml with pH 7.5 phosphate buffercontained concentration of 20 pg/ml. From this solution,
aliquots 1, 2, 3, 4, 5, 6ml were pipetted out in to a series of 10 ml volumetric flask and volume was made up to
10 ml with pH 7.5 phosphate buffer so as to make final concentration equivalent to 2-20pug. The absorbance of
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these solutions was measured against pH 7.5 phosphate buffer as blank at 218 nm using UV-Visible double
beam spectrophotometer’.

Solubility Study

The solubility of Bosentan is determined by equilibrium solubility method®, which employs a saturated solution
of Bosentan obtained by adding an excess amount of Bosentan in the solvent to promote drug precipitation, and
then stirring for two hours until equilibrium was reached. The mixture was filtered and amount of Bosentan was
determined by using UV Spectrophotometer at 218 nm.

Drug Excipient Compatibility Study Using Fourier Transform Infrared Spectroscopy:

The samples were crushed with KBr to make pellets under hydraulic pressure of 10 tones, and then the FTIR
spectra were recorded between 400 and 4000 cm™. It was used to study the interactions between the drug and
polymer. The drug and polymer must be compatible with one another to produce a stable product. Drug and
polymer interactions were studied by using FTIR”"’.
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Figure No.2: FTIR of Bosentan with Excipients
Table No. 1: FTIR Interpretation of Bosentan & Excipients

Frequency (cm-1)|Range (cm-1)| Functional groups
3429 3500-3200 O—H
3441 3500-3350 N-H Stretch
2958 3000-2850 C-H
1585 1650-1580 N-H Bend
1343 1370-1335 S=0

Evaluation of Powder Parameters

Bulk density, tapped density, Carr’s index, Hausner ratio and angle of repose of powder were evaluated.

Table No. 2: Precompression Evaluation Of The Powder Blend

Formu | Bulk Density Tapped % Compres Hausner’ |Angle of Repose
lations (g/ml) Density (g/ml) sibility sratio (0)

F1(A) 0.321+0.12 0.354+0.14 15.38+0.17 1.08+0.21 25065°+0.21
F1(B) 0.318+0.23 0.352+0.23 14.29+0.28 1.10£0.32 25073°40.08
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FI(C) | 031520.15 | 03422027 | 15694033 | 1.12¢0.53 | 25016°40.12
F2(A) | 03232036 | 03542019 | 14582042 | 1.1420.62 | 26068°2021
F2(B) | 03212027 | 03584027 | 15384027 | 117037 | 26089°2032
F2C) | 03142034 | 03382037 | 14002034 | 1.142045 | 27058°40.33
F2D) | 0312#0.12 | 03352026 | 14.19%0.64 | 1.1720.56 | 23038°40.15
F2(E) | 0315:0.18 | 0.332#0.16 | 15.09%029 | 1.1520.62 | 26042°20.02

Preparation of Immediate Release Tablets:

Tablets containing Bosentan were prepared by direct compression technique (Table No.3) using pregelatinized
starch as polymers, PVP-K-30 as binder. All ingredients were sifted through sieve no. 18. All the ingredients
except magnesium stearate and talc were blended in glass mortar uniformly. After sufficient mixing of drug as
well as other components, magnesium stearate as a lubricating agent and talc as a glidant were added and
further mixed for additional 2-3 minutes. Final powder blends were compressed.

Table No. 3: Formulation of immediate release tablets

Ingredients F1 F2 F3 F4 F5 Fo F7 F8
A B C A B C D E
Bosentan 129 | 129 | 129 | 129 | 129 | 129 | 129 | 129
Pregelatinized Starch 53 53 53 53 53 53 53 53
Starch 62 62 62 | 692 | 62 62 62 62

PVP-K-30 21 21 21 21 21 21 21 21
Sodium Lauryl Sulphate 20 20 20 20 20 20 20 20
Sodium Starch Glycolate | 20 20 20 - - - - -

Glycerol Behenate - - - 20 20 20 20 20
Starch 2 2 2 2 2 2 2 2
Mg.Stearate 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Talc 2 2 2 2 2 2 2 2
Evaluation of Post Compression Parameter of Immediate Release Tablets:
Colour
The tablets were observed for color.
Shape &Thickness
Shape &Thickness of tablet was measured using Vanier Calipers.
Hardness
The Monsanto hardness tester was used.
Friability
Tablets were tested for friability using Roche Friabilator.
Weight Variation

Weighed 20 tablets individually, calculated the average weight, and compared the individual tablet weights to
the average.

Table No. 4: Standard Physical Tests For The Tablets

Formula- tions | Hardness Thickness Weight | Friability(%) |Drug content(%)| Disintegration Time
code (kg/cmz) (mm) Variation(mg) (min)
F1(A) 4.90+0.40 4.3+0.2 347+7.5 1.14+0.08 | 97.1240.12 921 Min
F1(B) 5.10+0.31 4.2+0.2 348+7.5 1.18+0.12 | 97.5140.11 8’47 Min
F1(C) 5.60£0.40 4.5+0.2 346+7.5 1.21+0.31 98.65+0.13 921 Min
F2(A) 7.9040.15 4.3£0.2 34947.5 0.48+0.22 100 £0.23 10’18 Min
F2(B) 7.10+0.27 4.4+0.2 350+7.5 0.54+0.16 | 98.35+0.22 9’17 Min
F2(C) 7.20+0.30 4.5+0.2 348+7.5 0.58+0.35 99.04+0.11 8’37 Min
F2(D) 7.10+0.57 4.3+0.2 351+7.5 0.64+0.41 98.32+0.13 8’11 Min
F2(E) 7.20£0.60 4.1£0.2 342+7.5 0.37+£0.37 | 98.45+0.14 9’51 Min

All the values are representing as Mean £ S. D. (n=8) CF
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Drug Content

Randomly 10 tablets were taken, crushed and amount equivalent to 5 mg of drug wastaken and dissolved in
solvent mixture, sonicated, make up volume with solvent mixture, further dilution ,5ml of stock solution take in
50ml of volumetric flask and make up volume with solvent mixture filter the solution and record the absorbance
using spectrophotometer at 218nm. Then drug concentration was measured using standard graph. The
measurements were carried out in replicates (n=6).

In-Vitro Dissolution Study

All the formulation prepared were subjected to in-vitro release study. In vitro drugrelease profiles of all the
formulations of Bosentan prepared by wet granulation method wasperformed by modified dissolution apparatus.
The temperature was maintained at 37+ 0.50CThe % cumulative drug release graphs shown in figure (12- 13) In
all these formulations Fl1to F8 showed the drug release of 99.24 % within 45 min. it means that maximum drug
releasewas observed using this formulation, so it is said to be optimized formulation of series which isprepared
by wet granulation method. From the results.

Tablet hardness was determined by using Monsanto hardness tester. Hardness values ofthe formulation batch
no.1 to batch no 3 the hardness value will decrease that is most be lessthan 6.30 kg/cm2 and batch no 4 to batch
no 8 will ranged from 6.50-7.30 kg/cm2, which indicate good strength of tablet.

Table No.5: In-Vitro Drug Release Study

Time F1(A) F1 (B) F1(C) F2 (A)

0 0 0 0 0

10 83.18 72.08 84.81 68.85

15 89.82 78.47 87.26 76.28

25 92.34 83.25 91.83 87.43

35 95.46 89.14 94.32 91.01

45 96.47 95.87 96.03 99.24

In Vitro Dissolution Profile Of Batch F1{A) to F2 (A)

e —— —
e
/, /. ——

f’ F1l
F1
F2

TIFRAE (BAim )

Fig No.3: In Vitro Drug Release Study of Batch F1 (A) to F2 (A)

Table No. 6: In Vitro Drug Release Study Of Batch F2(B) To F2(E)
Time |F2 (B)|F2 (C)|F2 (D) [F2 (E)
0 0 0 0 0
10 186.32]78.46]82.43 [ 80.26
15 190.21]83.24]86.56 [ 85.32
25 194.85189.24192.73 [90.45
35 197.03193.74195.34 {92.63
45 198.97195.5896.07 | 93.04
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In Vitro Dissolution profile of Batch F2 (B) to F2

/ -

TIRAE (Wi}

Fig No. 4: In Vitro Dissolution profile of Batch F2 (B) TO F2(E)

Stability Studies

Stability is defined as the ability of a particular drug or dosage form in a specific containerto remain within its
physical, chemical, therapeutic, and toxicological specifications. Drugdecomposition or degradation occurs
during storage, because of chemical alteration of theactive ingredients or due to product instability, lowering the
concentration of the drug in thedosage form. Stability study of the dosage form must include a section for
productcharacterization and another section to study the product stability during storage. Formulations are
evaluated for their appearance, possible weight gain in drug content thickness, flatness,folding endurance,
tensile strength, moisture content and moisture uptake, and in-vitroreleasestudy by keeping dosage form in
different temperature and humidity condition after aspecifiedtime. The stability study indicates that the
formulation is quite stable at different conditions ofstorage.

RESULTS AND DISCUSSION

+¢ For the treatment of pulmonary hypertension Bosentan conventional tablets are formulated. The drugs are
found to be stable. Also confirmed that there is no interactionbetween the drug and the excipients as a result
of incompatibility results in different ratiosand by FTIR study. The resulted tablets are evaluated for their
hardness, weight variation,thickness, friability, disintegration, dissolution etc.

« In vitro drug release profiles of all the formulations of Bosentan prepared by wet granulation method was
performed by modified dissolution apparatus.

7
0’0

In vitro drug release study showed that batch F2 (A) showed good release due to higherpercentage of super-
disintegrant.

In the F1(A) trial batch the hardness and the friability will be more and the result also thelow.
When the starch added in F2 (A) batch then there is increase in the hardness and friability.
Then the Starch added in F2 (A) to replace the Glycerol Behenate then result isclear

White colour tablet and progress in the hardness of tablet it means batch F2Is gives the good results and it is
optimized batch.

X3

¢

X3

%

X3

%

X3

S

>

« In all the formulations F2 (A) showed the drug release of 99.24% within 45 min. it meansthat maximum
drug release was observed using this formulation,So it is said to be optimized formulation of series is F2
(A)which is prepared by wetgranulation method.

CONCLUSION

A new dosage format, the immediate release pharmaceutical form has been developedwhich offers the
combined advantages of ease of dosing and convenience of dosing. Thesetablets are designed to release the
medicaments with an enhanced rate. Due to the constraintsof the current technologies as highlighted above,
there is an unmet need for improvedmanufacturing processes for immediate release pharmaceutical form that
are mechanicallystrong, allowing ease of handling and packaging and with production costs similar to that of
conventional tablet.

The stable robust qualities of Bosentan conventional tablets are formulated. Theformulated tablets are compared
with the specifications of the innovator and the optimizedformulation complies with the specifications. The
Super disintegrant used in the formulation issodium starch glycolate which is different from that of the
innovator and even the binder differsfrom the innovator even though the specifications of the evaluation are
compiled as per thespecifications. The optimized formulation F2 (A) is kept for stability studies and the results
aregood and acceptable L.P. limits.
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ABSTRACT

The use of microorganisms in the biotransformation processes is gaining importance in preparative organic
chemistry. The chiral B-Keto esters are used in the synthesis of vital target molecules which are usually
prepared by the reductions of p-diketones. The benefit of using microorganism, include low cost,
environmentally safe procedures compared to conventional chemical processes. The enzymes secreted by
microorganisms are able to perform reactions under Mild conditions. Their kinetic study w.r.t. pH and
temperature gives remarkable chemo-, regio-, and stereo selectivity. The various parameters like pH, time,
solvents/ionic liquids are optimized for the biotransformation to achieve maximum chemical yield. These
biotransformations are also useful to introduce the chiral center in the compounds. The use of whole cells
reduces the cost of isolation and purification enzymes, as well as the systems are economical and operationally
simple without any unwanted bi-products.

Keywords: Biotransformations, Stereo selectivity, Stereo specificity, B-hydroxyl esters, Chiral center. Etc.

INTRODUCTION

Biotransformations plays an important role in preparation of enantiomerically pure molecules. Enzymes are
very much useful for highly selective transformations under mild reaction conditions with minute concentration
of the by-product. Enzymes used in biotransformations are eco-friendly as they undergo complete degradation
by environment itself. Enzymes act in pH range of about 5 to 8 and around 7 shows high activity. Enzymes also
shows better activity in 20-40°C preferably at around 30°C. These conditions minimizes traditional
methodology problems like Side reactions, decompositions, isomerization and rearrangements.

This introduction is comprehensive and relates with the important features and developing trends in the field of
biotransformation. About 50 % 1998’s literature in the foresaid area involves the work of hydrolysis (27%) or
esterification reactions (25%)by the commercially available enzymes, mainly lipases. A broad range of aliphatic
and aromatic ketones are stereo selectively reduced using dehydrogenase to form the chiral alcohols.[1-4].

During the reaction enzyme deliver Hydride either from the si- or re-side of ketone to produce ( R) or (S)
alcohols respectively. The stereochemistry of the product may be predicted by the simple model referred as
Prelog’s rule. [5]. Baker’s yeast (Saccharomyces Cerevisiae) is the most widely used micro-organism for
asymmetric reduction of ketones [6-10]. In the last two decades industrial chemistry involves such oxidation
and reduction processes by the use of oxidoreductase enzyme.[11].

The field of biotransformation is one of the most powerful technique for the preparation of optically active
compounds by using asymmetric catalysts. Now availability of wide variety of enzymes [12] makes this field
important and the awareness that the reactions are not difficult to scale up, if needed[13].The enantiomeric pure
products having a great importance in pharmaceutical industries. The biological activity of drug is depends
upon the chirality[14]. The pharmaceuticals had to be tested both the enantiomer for their activity and toxicity
before they are marketed. The active enantiomer is called as eutomer and less active enantiomer will be
distomer. The whole cell biocatalysts are to be used for synthesis of such small active drug molecules[15].

EXPERIMENTAL

METHODOLOGY

Whole cells usually have a multitude of enzymatic activities, that why the limitations of this methodology is
selectivity. In order to enhance more selectivity in the system microorganism mediated reduction are to be used.
It will have great importance to control the reaction parameters. The Optically active 4-halo-3-hydroxybutiric
acid esters are the very much important intermediates for synthesis of enormous medicinal compounds[16].

Biotransformation has a large number of advantages when compared to the corresponding chemical methods.
Biocatalysts are known to have some interesting and advantageous features i.e. high efficiency, mild
environmental friendly operation conditions, versatility and last but not least have high selectivity (chemeo,
regio, and stereoselectivity). The selectivity and particularly the stereochemical preference are observed when
biocatalyst act on their substrates[17].
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A) Incubation Condition

The microorganisms are inoculated in an autoclave (15 psi for 20 min.) the nutrient froth (100 ml contains
glucose 5g.+peptone 2g.+soyabean meal 0.4 gm.) in 250 ml conical Flask at 30°C. The flasks were shaken on
rotary shaker operating at 220 r.p.m.

B) Experimental Method

All Chemicals used were of synthetic grade purchased from S.D. Fine Chemicals And Sigma-Aldrch. The wet
mycelium about 5 gm. Was taken in 50 ml phosphate buffer, (0.1 M pH6.4/7.0/7.4) buffer (pH 7, 0.01 M)
potassium dihydrogen phosphate, calcium phosphate (monobasic), magnesium sulfate and ammonium tartrate
(diammonium salt) (10:1:1:50) and the substrate (1 gm in 5ml 95% ethanol/Ionic liquid) were added and shaken
for different time intervals to get maximum optical and chemical yields. The progress of the reaction studied by
TLC. After Completion of reaction filtrate solution was saturated with NaCl and extracted with 5 * 20 mL
portions of diethyl ether. The combined organic layers were dried (MgSO4) and the solvent evaporated under
reduced pressure to leave a residue of the crude product.

C) Scheme
ﬁ Q Whole Cell Reduction lonic Liquid HO 0
> Ll
RM OR' Rhizopus Arrhizus R/%\/\OR'
latosf X lato6f X
Scheme 1.1

C) RESULTS AND DISCUSSION

The substrate approach the enzyme catalyst by it’s Re- face therefore it resulted in alcohols of S-configuration.
when there is the bulky groups at a position it leads to R-configuration. The Spectral data, together with the
absence of ketone C=O stretching vibration bands and the presence of O—H stretching vibrations in the IR
spectra, suggested

the presence of a hydroxyl functional group in the molecules.

Confirmation of Product by Chemical Test-

Test Observation Inference
Test For Ketone No Red Colour Ketone Group Absent
Substance+Sodium Nitroprusside
+NaOH Solution
Test for Alcohol Red ppt Alcohol group present

1ml of given compound in a dry test
tube. Add a few drops of ceric
ammonium nitrate reagent and shake
the solution well
Test for Ester- Pink Colour Slowely disappears Ester Functional Group is
Substance+Water+Phenolpthalein+Dil present
NaOH, Heat On Water on Water Bath

1 A Confirmation of Ethyl (3r)-3-Hydroxy Hexanoate-
FT-IR Data 3450 (O-H str) 2870 (C-H str) 1735 (C=0 str) 1470 (C-H def) 1140 (CO str)

'H-NMR Data 4.11(CH,) 3.84(CH) 2.40(CH,)2.0(OH) 1.42(CH,) 1.33(CH,) 1.30(CH;) 0.97(CH3).

2 B- Confirmation of Ethyl-2-Chloro (3r)-3-Hydroxy Butanoate
FT-IR Data 3450 (OH STR) 2982 (CH STR) 1744 (C=0O STR) 1352 (C-H def) 1180 (CO str)

'"H-NMR Data 4.37(CH) 4.34(CH) 4.12(CH,) 2.0(0H) 1.31(CH;) 1.21(CHs)

3 C- Confirmation of Ethyl-2-Methyl (3r)-3-Hydroxy Butanoate
FT-IR Data 3450 (OH STR) 3060 (C-H STR) 1763 (C=0 str) 1470 (C-H def) 1144 (CO str)

'H-NMR Data 4.12(CH,) 4.02(CH) 2.57(CH) 2.0(0H) 1.30(CH;) 1.24(CH;) 1.21(CH>)
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4 D- Confirmation of (S)-(+)-Ethyl 3-Hydroxybutanoate
FT-IR Data cm—1: 3440, 2980, 1732, 1375, 1300, 1180, 1035

'"H-NMR Data (CCly) &: 1.15 (d, 3 H, J = 6.5, CH3), 1.30 (t, 3 H, J = 7 Hz, CH3), 2.35 (d, 2 H, J = 6.5, CH,CO),
3.16 (s, 1 H, OH), 4.05 (q, 2 H, J = 7, CH,0), 4.15 (m, 1 H, CHOH).

6 F- Confirmation of Ethyl (3s)-3-Hydroxybutanoate (C6h1103)
FT IR cm™: 3245-3401 Broad Peak (OH), 1710 (C=0), 1191 (C-O)

'"H-NMR (8 ppm) 500 MHz (CDCLy): 1.18 (3H, d, J = 6.34 Hz, CH;CHOH), 1.21 (3H, t, J = 7.2 Hz, CH;CHy,),
2.4 (2H, q,J = 4.1, 8.4 Hz, CH,CO), 3.3 (1H, s, OH), 4.2 (3H, m, CHOH and OCH,CH3) ppm.

Result Table:-

Sr.No| R X R’ Time Yield Ee [a]p™ B.P.
In (%) % (Ether/CHCls) Obs.
(hrs) [Lit.]
la -Pr -H -Et 45 84 92.6 -25 98 [98]
2b -Me -Cl -Et 42 90 93.5 +37.5 156 [155]
3c -Me -Me -Et 46 96 94.5 +37 172 [170]
4d -Et -H -Et 52 67 40 - 199 [200]
5e -Me -H -Me 55 70 42 - 170 [170]
6f -Me -H -Et 70 95 90 +37.2 181 [182]
Table 1.1
CONCLUSION

It has been concluded that present work provide the very good experimental procedure for the reduction of
various 3 ketoesters as compared to the reduction by yeast cells. These reactions are much useful for inducing
the chirality in the molecule as well as the rection time required will be decreases with increase in yield. These
Intermediates having enormous pharmaceutical uses in synthesis of drugs. Chiral hydroxy esters and alcohols
are useful intermediates and auxiliaries in the production of various fine useful chemicals.
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An Analysis of the Representation of Female Tradition in Elaine Showalter’s
“Towards a Feminist Poetics
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ABSTRACT

Feminism is understood as the belief in social, economic, and political equality of the sexes and according to
Toril Moi Feminism is defined as "a political position against patriarchy" and feminist criticism as "a specific
kind of political discourse: a critical and theoretical practice committed to the struggle against patriarchy and
sexism". It is a wide phenomenon and holds plenty of space for research and discussion. The feminist
movement involves sociological and political theories concerning issues in gender difference and the thoughts
on feminism are getting stronger with the development of the century. In fact writing is an entirely different
world for women to state her views and also to bring an end to all cruelty and abuse against women. The
essence of this paper deals with the most celebrated work of Elaine Showalter’s “Towards a Feminist Poetics”
which sheds light on the female culture which has turned its hands to unshackle itself from the male descent of
Literary History. The paper comprises the works recently published by the women writers of digital era and
their representation of female tradition in different aspects with regard to the term “Gynocritics.” In addition, it
attempts to merge the efforts of various women writers from different realms of literature and centralizes the
distinct waves of feminism to the era of tech-savvy environment.

Keywords: Gynocritics, Female tradition, Feminism, Representation, Culture.

INTRODUCTION

Though largely originating in the West, feminism is expressed worldwide and is signified by various
organizations committed to activity on behalf of women’s rights and interests. Throughout most of Western
history, women were restrained to the domestic sphere, while public life was reserved for men. In medieval
Europe, women were denied the right to study, own property or to participate in public life. There were
instances of where women had to cover their heads in public at the end of the 19th century in France, and, in
many parts of Germany, a husband could sell his wife as he had the rights to do it. Even as late as the early 20th
century, women were neither given the priority to vote nor hold elective office in Europe and the US. Without a
male representative women were prevented from conducting business and married women had no rights to
control their own children without the permission of their husbands. On the whole, women were deprived of
education and were not given a post in most of the professions. Such restrictions even continue today in most
parts of the world.

Elaine Showalter an American literary critic, feminist and writer on cultural and social issues is one of the
founders of feminist literary criticism in United States academics, developing the concept and practice of
Gynocritics. She is well known and respected in both the academic and the popular cultural fields and has
written and edited numerous books and articles focusing on a variety of subjects from, feminist literary criticism
to fashion, sometimes sparking widespread controversy, especially with her work on illnesses. Showalter is a
specialist in Victorian literature. Her most innovative work in these fields is in madness and hysteria in
literature, specifically in women’s writing and in the portrayal of female characters. It is notable that Feminist
criticism emerged as an offshoot of women's Liberation Movement. This paper further draws attention on
female writers who have walked through challenging times and proved to be successful in all spheres. It deals
with the advent of three stages respectively: internalized male assumptions, a demand for autonomy and self-
discovery.

In Showalter’s best-known works Towards a Feminist Poetics, she talks about female malady: women, madness
and English culture, sexual anarchy, gender at culture and modern media. In 2007, Showalter was the chair of
the judges for the prestigious British literary award, the Man Booker International prize.

Showalter’s book Inventing Herself, (2001), a survey a feminist icon, seems to be the culmination of a long-
time interest in communicating the importance of understanding feminist history of the feminist tradition within
the wilderness of literary theory and criticism. Working in the field of feminist theory and criticism which was
just emerging seriously conveys the importance of mapping her discipline’s past in order to both ground it in
substantive theory, and a mass a knowledge base that will be able to inform a path for future feminist academic
pursuit. Showalter is concerned by stereotypes of feminism that see feminist critics as being obsessed with the
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phallus and obsessed with destroying male artists. She wonders if such stereotypes emerge from the fact that
feminism lacks a fully articulated theory.

Another problem for Showalter is the way in which feminists turn away from theory as a result of the attitudes
of some male academics who consider theory is their property. Showalter writes: from this perspective, that the
academic demand for theory can only be heard as a threat to the feminist need for authenticity, and the visitor
looking for a formula that he or she can take away without personal encounter is not welcome’. In response,
Showalter wants to outline a poetics of feminist criticism.

In Towards a Feminist Poetics, Showalter divides feminist criticism into two sections.

The Woman as a Reader or Feminist Critique

The way in which a female reader changes the anxiety of a given text awakening it to the significations of its
sexual codes,’ historically grounded inquiry which probes the ideological assumptions of literary phenomena’
subjects include the images and stereotypes of women in literature, the omissions of and misconceptions about
women in criticism, and the fissures in the male-constructed literary history,” concerned with the exploitation
and manipulation of the female audience, especially in popular culture and film, and with the analysis of
woman-as-sign in semiotic systems,’ ‘political and polemical; ‘like the old testament looking for the errors of
the past.

One of the problems of the feminist critique is that it is male-oriented. If we study stereotypes of women, the
sexism of male critics, and the limited roles women play in literary history, we will not be learning what women
have felt and experienced, but only what men thought women should be. The critique also has a tendency to
naturalize women’s victimization by making it the inevitable and the most obsessive topic of discussion.

The Woman as Writer or Gynocritic

Showalter has coined the term ‘gynocritics to describe the literary criticism based on a feminine perspective.
Probably, the best description Showalter gives of gynocritics is in Towards a Feminist Poetics. In contrast to
[an] angry or loving fixation on male literature, the program of gynocritics is to construct a female framework
for the analysis of women’s literature, to develop new models based on the study of female experience, rather
than to adapt male models and theories. Gynocritics begins at the point when we free ourselves from the linear
absolutes of male literary history, stop trying to fit women between the lines of the male tradition, and focus
instead on the newly visible world of female culture.

This does not mean that the goal of gynocritics is to erase the differences between male and female writing. The
term gynocritics is not “on a pilgrimage to the promised land in which gender would lose its power, in which all
texts would be sexless and equal, like angels” (Wiki), rather, gynocritics aim to understand the specificity of
women’s writing not as a product of sexism but as a fundamental aspect of female reality. Its prime concern is
to see ‘woman as producer of textual meaning, with the history themes, genres, and structures of literature by
women’. Its ‘subjects include the psychodynamics of female creativity. It studies linguistics and the problem of
a female language in literary text. It reviews the trajectory of the individual or collective female literary career
and proposes ‘to construct a female framework for the analysis of women’s literature, to develop new models
based on women’s experience ‘. Its study focuses on the newly visible world of female culture’; ‘hypotheses of
a female sub-culture’; ‘the occupations, interactions and the consciousness of women ‘and projects how
feminine values penetrate and undermine the masculine systems that contain them’, and at its extreme, it is
‘engaged in the myth of the amazons, and the fantasies of a separate female society’.

Showalter acknowledges the difficulty of defining the unique difference of women writing which she says is a
slippery and a demanding task in feminist criticism in the wilderness. Also she says that gynocritics may never
succeed in understanding the special differences of women’s writing, or realize a distinct female literary
tradition. But with grounding in theory and historical research, Showalter sees gynocriticism as a way to learn
something solid, enduring, and real about the relation of women to literary culture.

Showalter then provides an exemplary feminist critique of Thomas Hardy’s “The Mayor of Casterbridge” to
demonstrate that one of the problems of the feminist critique is that it is male oriented, meaning that in some
sense every feminist technique even when criticizing patriarchy is focused toward the female. As an alternative,
Showalter presents gynocritics as a way to construct a female framework for the analysis of women’s literature,
to develop new models based on the study of female experience rather than to adapt to male models and
theories,”

To begin to trace out this radically female centered theory, Showalter notes the excerpts from feminist historians
and sociologists. She then moves on to an engaging discussion of the experiences of Elizabeth Barrett Browning
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and other female authors to show the need for completeness in discussing women authors ways in which it is
necessary to leave oneself a space to deal with other things besides work, so much has that work been
influenced by conditions that have nothing to do with art. Elaine Showalter’s three phases of feminism: the
“feminine” (women writers imitate men), the “feminist” (women advocated minority rights and protests), and
the “female” (the focus is now on women’s texts as opposed to merely uncovering misogyny in men’s texts).

Me Too and Its Significance

Me Too movement and the social media have provided a perfect medium, breaking the barricades by exploding
cultural reckoning that impelled the increased self-reflections, conversations, and changed insights of sexism,
sexual harassment and sexual assault. Victims live in a dilemma when victims’ allegations of abuse are
considered as false, and they are not abused only by the abuser but also by the so-called modern society that
neither has believed nor protected them. In this Scenario, the mental conundrum of many deprived survivors can
be understood who might not feel empowered to break their silence. It seems entirely plausible in the vulnerable
groups like survivors who work in low-wage positions, persons with mental illness, or children.

On the other hand, when assertions that have no basis are believed, innocent adults can have devastating
experiences with shame and isolation. Every divulgence of sexual abuse must be taken seriously and
investigated in detail. There must also be an equal punishment to someone who makes false charges. Both
victims and offenders have been found to have a higher risk of having or developing mental illness. The system
should endorse mental health support to both the victim and the offender to prevent further damage. These
movements have definitely made a strong push for introducing actions to create safer work environment for
future generations.

CONCLUSION

The true meaning of feminism lies in the perspective of an individual. The real caption of feminism is entirely
different from the male constructive meaning of the term. Feminism is different kinds of movements and it
attempts to pin up and ensure equality of the sexes. It assimilates the view that women are treated in an unfair
way by prioritizing the male patriarchy.

Feminism is not a caged sky rather it should yield the women to provide wings to venture out the world. Social
media plays a huge role in making these kinds of movements popular. So many people from different arenas
come out of their caged sky and have voiced out their opinions against sexual harassments and assaults.
Particularly, ME TOO movement has begun to extend virally as an hash tag on social media. The main motto of
“Me Too” is to empower young women in all the realms of life. But later on, the objective has changed and it
has got expanded to the widest sense. Large masses of people have come out and raised their voices against
sexual assaults.

By combining the different efforts of women, ME TOO movement has extended its hands at various levels and
attained its needed reception and recognition. It is evident that the motto of three waves of feminism is entirely
different from the fourth wave of feminism. Elaine Showalter has mentioned three phases in her work,
“Towards a Feminist Poetics” and ventured out the revolutionary ideas. The way which Elaine Showalter
elucidated the three phases has been appreciated and will be remembered by the literary world ever. The third
phase has concentrated on the self-discovery and the autonomy of women. As a sequel, ME TOO has
revolutionized the world and it has shaken the world with its different protests and its proposed policies.

As an outcome, this paper concludes that feminism is not about movements, shout outs, protests, hash tags and
popularizing taglines related to women. It is all about the way which the society perceives and respects the
needs of the fellow human beings and how gender equality touches new horizons which will help the global
society in myriad ways with positive changes.
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ABSTRACT

This paper encapsulates the scope of crypto currency trade, usage and its legal status in India. Latest decisions
taken so far regarding the governance of crypto-currency evaluates the turbulent time ahead for the nation’s
nascent, however digital industry is on boom. During 2018, India completely banned trade of all crypto
currencies, strictly prohibiting the banks to not provide service to customers in respect to exchanging digital
currencies. ! Although the nations Supreme Court overturned the ban by 2020, the government, led by the
Reserve Bank of India (RBI), continued to make no secret of its discomfort with the trade of crypto in India.
This paper examines the regulatory drive of crypto-currency in India from its ban to its regulation to date. Since
from complete ban on crypto-currencies during the year 2016 to an forthcoming bill for its regulation, the
government’s mindset on digital assets has changed significantly over the precedent few years. The approaching
Crypto-currency and Regulation of Official Digital Currency Bill, 2021 seems to be entirely is different year
from the previous ones comparing with ‘Banning of Crypto-currency and Regulation of Official Digital
Currency Bill, 2019.” Where the older regulations was introducing and imposing a complete ban on all crypto-
related activities which involves mining, buying, selling, holding and dealing, the later one is consider to make a
clear peculiarity in terms of its often use of purposefulness as a currency. "

Keywords: Crypto-currency, legal status, trade, regulations and governing

I. PREVIOUS SEARCH AND HISTORY

There is a lot work that is to be done when it comes to the legal aspect of this trade. Though article had been
published demonstrating ups and downs in context to both supporting and criticizing the venture in India
however, the consolidated information on the topic and its future is the motivation and hence this paper. The
rapid developments and advancements in the area of technology in India, especially during the challenges posed
amid spread of COVID-19, the fintech sector has shown tremendously promising outcomes. There has been
exceptional growth, propelled largely by inquisitiveness and popularity, among the India population towards
usage and trade of crypto currency such as Bitcoin, Binance, Ripple, Dogecoin, many other Alt-coins, which
ultimately lead large number of people to started investing a perceptible part of their time and money in these
virtual currencies ventures.

In India, the supreme financial authority and governing body, the Reserve Bank of India (“RBI”), recognized
virtual currency, more specifically and securely defined form of digital currency created as a result of a series of
written computer instructions using cryptography /encryption and is thus free of central issuing authority per se
in case if any. Crypto-currency backed through block chain technology, which establishes a person-to-person
issuance system that utilizes private and public keys allowing encryption and authentication for secure and
highly safe transactions.

The Reserve Bank of India (RBI) issued a circular warning the public against the use of virtual currencies in the
year 2013. The bank also warned users, investors, and traders of crypto currencies about the potential risks
involved in, operational, financial, legal, customer protection, and security-related concerns they are divulging
themselves to.

II. OBJECTIVES OF THE STUDY
1. To study journey of the crypto currency in terms of its legal status in India

2. To study future aspects related in context to legality of crypto currencies in India

I1I. Legal Status Jounrey So Far And Present Scenario

The growing popularity of crypto currency and being an unattended and unregulated market holding huge
potential of over a trillion dollars, India also witnessed a exponential surge of crypto-currency trade in crypto
exchange. Advocating the increasing reputation of the use and trade of crypto-currency within such a short span
of a year and the potential revenue loss to the Government of India; the regulators and governing authorities
started to take notice and as a consequence, in 2013 the Reserve Bank of India (RBI) issued a press release,
warns the public against dealing and trading in virtual currencies. *!
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At the same moment, couple of Public Interest Litigations (PILs) was also filed in the Supreme Court of India,
one demanding for a ban on buying and selling of crypto-currencies in India, the other asking them to be
regulated. Finally, in November, the government formed a committee to take up the matter around virtual
currencies and propose actions. Till the time, there was no ban on crypto-currencies and most banks permitting
transactions from crypto-currency exchanges.

(a) Constraints on Crypto in India After 2013

Banks in India continued to allow transactions on crypto-currency exchanges — on February 1, 2017, RBI
released another circular concerning these ventures and reiterating financial consequences associated with
virtual coins. By the end of 2017, a warning was issued by RBI and the finance ministry clarifying that virtual
currencies are not a legal tender in India.

In the month November 2017, India government, formed and established a high-level Inter-Ministerial
Committee to report on various issues / concerns related to the use and trade of virtual currency and
subsequently, in July 2019, this Committee presented its final report recommending a blanket ban on private
crypto-currencies as of that moment.

It very obvious the threat of revenue loss was a topic of greater concern to RBI, that it is pertinent to note that
even prior to the submission of report from the Inter-Ministerial Committee, in April 2018, RBI had issued a
circular imposing restrictions to all commercial and co-operative banks, small finance banks, payment banks
and NBFC from not only dealing in virtual and digital crypto currencies themselves but also restricting them to
halt services to all entities which deal with such virtual currencies. *!'"

During the month of March, 2018, the Central Board of Digital Tax (CBDT) submitted a draft proposal to the
ministry of finance for banning virtual currencies. A month later, the RBI issued a circular which directly
restrained banks and other financial institutions from providing financial services to virtual currency exchanges
operating in the country. Former RBI deputy governor BP Kanungo followed by Central Board of Direct Taxes
(CBDT) chairman Sushil Chandra voiced their perspective in favour of banning crypto-currencies. Chandra said
it creates “a chain of black money” and also mentioned that searches conducted into exchanges dealing with
virtual currencies like Bitcoin had revealed that most uninformed people in interior places are being lured to buy
it and may get in trap.

This slowed down the rise of the crypto industry in India, as exchanges ultimately required banking services for
various transactions, sending and receiving the final amount. The banking service serves as the backbone for the
conversion into crypto-currency and in turn for paying salaries, vendors, and other infrastructure like office
space. However, the situation existing around crypto-currencies and their usage /trading completely took a
paradigm shift on 4th March 2020, when the Hon’ble Supreme Court of India, in a well observed judgment
quashed the earlier ban imposed by the RBI.

The Hon’ble Supreme Court of India predominantly examined the matter from the perspective of Article
19(1)(g) of the Indian Constitution, which talks about the freedom to practicing any profession or to carry on
any occupation, trade or business, and the doctrine of proportionality. '"*!

The Apex Court also observed that there is ambiguity of opinion among all regulators and governments
agencies of other countries that though such virtual currencies have not acquired the status of legal tender,
however they do display digital representations of actual value and are capable of functioning as medium of
exchange, unit of account and/or store of such value in terms of digital currency. While the court consider and
recognized the RBI’s power to take a pre-emptive action, and pronounced that the proportionality of such a
calculative measure was not there in the case, since there wasn’t any harm or loss suffered directly or indirectly,
by RBI’s regulated entities as a result of trading virtual currency. Moreover, among other reasons, on the
grounds of proportionality the impugned Circular dated 06-04-2018 was set aside. ©'

(a) Paradigm Shift in the World of Crypto

The Government of India then considered the introduction of a complete new bill titled “Crypto-currency and
Regulation of Official Digital Currency Bill, 2021 (“Absolutely New Bill”’) which is similar in strength to its
former versions. However, this bill points to ban private crypto-currency ventures in India with some
exceptions, to encourage the underlying technology and trading of crypto-currency but facilitated them within a
defined framework for the creation of an official such currencies further which will be issued by the RBI. The
new bill take up a concern related to the difficulties associated with the lack of crypto-currency laws and
suggests banning all the private crypto-currencies in its entirety. The dichotomy in this present bill
recommendation arises since the RBI is in the grey about the types of crypto-currencies those will fall under the
purview of private crypto-currency domain.
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This new bill when imposes a complete ban on crypto-currencies, it may lead virtual currency investors to
invest and deal in a venture which would be the part of completely unregulated market. Apart from that, the
objective of introducing a law related to crypto-currency is to facilitate the process of trading and holding, in a
safer and secure technological platform. However, even with the introduction of decentralized currencies which
shall be monitored by the regulating body like RBI (in case of India), the severity of risk involved in investment
and holding such commodities shall remain the same.

(b) Crypto Status From January To October 2021

“A high-level Inter-Ministerial Committee (IMC) formed under the Chairmanship of Secretary (Economic
Affairs) to study the issues related to virtual currencies and propose specific actions to be taken in the matter
suggested in that report that all private crypto-currencies, except any virtual currencies issued by the state, will
be prohibited in India,” Finance Minister Sitharaman said in Rajya Sabha on February 9. Minister of State for
Finance Anurag Thakur also represents in Parliament that the government planned to bring a Bill on crypto-
currencies as the existing laws were deemed inadequate and are insufficient to deal with the issues associated
with crypto-currencies.

Apart from that, a report also revealed that India could propose a law banning crypto-currencies, fining anyone
dealing and trading in the country or even holding such digital assets, a senior government official told Reuters
at the time. Days after the report launched, in an interview on March 5, Sitharaman revealed that she wants to
foster innovation in crypto. “We want to make sure that there is a window available for all kinds of experiments
which will have to take place in the crypto world,” she said during an interview on CNBC TV18. “We are not
closing our minds.”

Further, in November 2021, the Standing Committee on Finance, chaired by BJP member Jayant Sinha, tied up
representatives of crypto exchanges, Blockchain and Crypto Assets Council (BACC), among others, and came
with flying colors conclusion that crypto-currencies should not be banned, but yes must be regulated.

Earlier in the same month, Prime Minister Narendra Modi also called a meeting on crypto-currencies with
senior officials and agencies. The minute indication was towards strong regulatory steps probably be taken to
deal with the concerns and issues associated with crypto. Contrarily, the Reserve Bank of India has iteratively
underlining its strong view against crypto-currencies, mentioning these pose a serious threat to the
macroeconomic and financial stability of the nation. It has also raised doubts on the actual number of investors
trading on crypto-currencies and their claimed market value. RBI Governor Shaktikanta Das repeated his
oppositions to crypto-currencies, reiterating these pose a serious threat to any financial system since they are
unregulated by central banks. The RBI announced its intent to come out with an official digital currency in the
face of the proliferation of crypto-currencies, as the central bank has had still plethora of concerns.

Sitharaman also termed crypto-currency as a “risky area” during her speech in Rajya Sabha. According to her
they are yet to take a call on advertisements around crypto-currency. The statement comes a day after she was
quoted as saying in the Lok Sabha that there was no proposal to recognising virtual currencies in India. “This is
a risky area and not in a complete regulatory framework. No decision was taken on banning its advertisements.
Steps are taken to create awareness through RBI and SEBI. The government will soon introduce a Bill,”
Sitharaman quoted during the Question Hour in Rajya Sabha. The Finance Minister in her earlier had also said
that the government does not collect data on Bitcoin transactions. ")

(D) Crypto Companies Patience Test
The information crypto companies should take into consideration in the absence of a defined regulatory
framework in India in terms of virtual currency sector:

The government’s approach towards virtual currency (crypto) is taken into consideration and investing
companies should be patient enough as government official Sitharaman summed up in Stanford University this
matter cannot be taken in rush. Exchanges can expect higher chances of obtaining more clarity sooner.

Secondly, crypto exchanges recently, signal intent to levy an additional 20% tax on gains earned on crypto-
currencies from platforms outside of India which also indicates unclear picture for the industry for longer time.
The significant challenges of regulatory oversight of crypto-currency at the moment is the need to identify
which existing laws and rules apply, and which area needs entirely new laws. The right law firm are in position
to help companies in evaluating tax and regulatory regime and avoid expensive operational and legal mistakes
made by crypto exchanges..
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Finaly, despite these dreadful challenges, India continues to offer momentous promise for crypto-currency
exchanges. For an instance, companies like Coinbase identifies that India’s population is changing youngst
mindset with Internet penetration and hence digital asset adoption rates are highly expected to climb. Exchanges
will have to assess the period they may have to to get appropriate news on these recent developments.

(e) Current Situation of Crypto-Currency in India

By the end of March 2021, as per the latest amendments to the Schedule III of the Companies Act, 2013, the
Government of India pronounced that from the beginning of the next fiscal financial year, companies have to
disclose the details of their investments in crypto-currencies. In other words, organizations must disclose gains
or loss on trading transactions involving crypto-currency, the total portfolio comprising amount of holdings, and
details about the deposits or advances from any person trading or investing in such ventures. The move has been
greatly appreciated by the interested investor and traders dealing in the crypto sector, as it will open the door for
most of the Indian companies to have Crypto on their balance sheets and business platforms.

Crypto-currency in India has covered a longer distance and touches greater milestones in a shorter time. Digital
currency exchanges were virtually nonexistent and decentralized. However, approximately 15-20 million
investors are holding more than $5.3 billion in such ventures, according to a report, citing industry estimates,
representing the second-largest number of crypto traders among world. Virtual currencies like Bitcoins have
garnered particular traction among India’s millennial population.

During the Union Budget 2022, Nirmala Sitharaman (Finance Minister, India) introduced a flat 30 % tax on all
gains arising from the sale of virtual digital assets, including cryptocurrencies like Bitcoins and 1 per cent TDS
on all crypto transactions. M5!

(f) Crypto Taxation Without Legalization

In February, 2022, Nirmala Sitharaman (Finance Minister- India) announced plans to launch its own crypto-
currency by next year and unveil two new taxes on digital currencies: a staggering 30% tax on income
generated from crypto transactions and a separate 1% tax on “source on all transactions,” which would be
imposed on the exchange itself. There has been extraordinary increase in transactions in virtual digital assets.
The degree and frequency of virtual asset transactions have made it the essence to provide for a specific tax
regime. Apart from that trading volume of Indian exchanges plummeted sharply by nearly 70% according to
industry data, with some exchanges experiencing plunges even greater than 90%. Industry experts have begun
to warn of other far-reaching consequences those are involved in crypto-currency sector. Despite this, many
assert and believe that the government had finally legitimized crypto-currencies in India by imposing the new
taxes. Binance one of the prestigious crypto exchanges triumphantly declared, “Crypto just became legal in
India and the Indian government has cleared dilemma in the form of a crypto asset tax law.

T. Rabi Sankar (Deputy RBI Governor) was even more direct concerned that digital currency may be worse
than a Ponzi scheme, and that banning crypto-currency is the most advisable choice for India.

Nischal Shetty, (founder and CEO of WazirX, Crypto exchange) was more calculative and is of opinion that
India is finally on the path to legitimizing the crypto sector in country and that the new taxes would remove
“any ambiguity for banks, and institutions can provide financial services to the crypto industry.” The
government’s decision to tax digital currencies did not mean they were suddenly legal.

According to T.V Somanathan (Finance Secretary, India), Bitcoin, Ethereum or NFT will never become legal
tender and reflected. The government was taxing earnings at the exact same rate as “winnings from horse races,
or from bets and other speculative transactions.”

IV. CONCLUSION

In lieu of the inference drawn from the aforementioned facts and the present global scenario dealing with
matters of crypto-currencies, it is perceptible that there is a complete lack of clarity concerning crypto-currency
laws and regulation in India. Clearly defined, regulations dealing with virtual assets like crypto trading
exchanges, block-chain technology, investors and the people employed in these sectors should be made the
priority provided they compliance and cooperate the law of land. It is enthralling and pertinent to mention in the
Draft National Strategy on Blockchain, 2021, published by the Ministry of Electronics and Information
Technology highlighted the benefits of crypto-currency. As banning virtual currency has created an impact in
many countries will not be the ideal thing to do for the development in nation like India and hence governments
have moved ahead touching the few areas like taxation against gains however, a lot is required to be done in
nearer future.
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It was announced by in the month of March 2021 by the Nirmala Sitharam (Union Finance Minister, India) that
there shall not be a complete ban on crypto-currency and keeping the promises intact they have introduced a flat
30 % tax on all gains arising from the sale of virtual digital assets, including crypto-currencies like Bitcoins and
1 per cent TDS on all crypto transactions in Union budget 2022.
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ABSTRACT

Introduction: Novel synthesized heterocyclic compounds exerted their predominant biological action which
has been based on the particular hetero atom and type of substituent’s present in the ring. Molecular docking is
a part of modern drug design which has been routinely used for better understanding of drug receptor interaction
In this paper, some heterocyclic compounds which are chalcone based Imidazo-thiadiazole moieties 10a to 10z
were designed and subjected to the molecular docking study which has been referred to as very important tools
for novel drug discovery.

Methods: A series of novel chalcone based different substituted Imidazo-thiadiazole derivatives were
computationally designed through Claisen-Schmidt condensation reaction and evaluate the prescribed
interaction on the basis of docking performance. In this study, Falcipain-2 receptors has been selected and used
as a suitable target for designed derivatives where, designed synthetic compounds were optimized with
autodock 4.0 and investigate the interaction between chalcone derivatives and amino acid residues of the
Falcipain-2 receptors.

Results: Molecular docking results suggested that the cytotoxic activity of the designed derivatives might be
due to their inhibition of falcipain-2. As compare to Consensus Score values, compound 10f and 10j with
Consensus Score values 6.60 and 6.60 respectively. Several compounds exert strong hydrogen bonding
interactions with amino acid residues where other parameters could also shows particular potency to inhibit
falcipain-2.

Conclusion: Hence, predicted synthetic chalcone based substituted imidazo-thiadiazole derivatives can be
considered as potent falcipain-2 inhibitor and come up with novel as a potential and advanced lead molecule for
anticancer activity.

Keywords: Chalcone, Molecular docking studies, Imidazo-thiadiazole, Anti-cancer activity.

INTRODUCTION

Many organic synthesis and naturally occurring compounds conclusively targeted for drug discovery which is
primary intension of heterocyclic derivatives in chemistry.A natural and synthesized compound along with its
derivatives has been tested for their predominant biological activities which is a significant condition for
process of drug development and discovery based upon targeted disease process.Cancer is general term which
signalize the number of disease where growing or expansion of uncontrolled cells in a human body due to
dysfunction of regulating pathways which are customarily in control."” In cancer, tissues and organs rapidly get
infected by parent cells and transmissions occurred at higher state. Different types of cancers has been identified
in human body but they possesses unique characteristics.” Cancer has been considered in a type of fast spreading
disease and become a most dangerous as compare to other cellular disease.In present decade, peoples get
suffered from different cancer disease not only in poor financial countriesbut also in well-developed countries
where cancer having higher spreading ratio with higher mortality rate. Cancer is caused and developed due to
genetically or behavioral factor in which up to 95% peoples affected with alternative lifestyle including diet,
tobacco, obesity, stress, pollutant and lack of physical activities.* Ultraviolet radiations and infections are also
considered as leading factors for development of cancers. In other hand tobacco consist of fifty known
carcinogens along with nitrosamine and polycyclic aromatic hydrocarbons hence one fifth cancer death occurs
due to tobacco and others related to obesity, physical activities and diet.” Physical inactivity contributes in the
induction of cancer which includes the negative effect of body weight on immune system as well as endocrine
system which is considered as a leading factor in cancer risk.Physical inactivity is also a major factor in cancer
risk due to its effect on body weight and negative effects on endocrine and immune systems. High diet with
lesser fruits and vegetables as well as higher processed meats also considered as effective factor and associated
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with different cancers where infectious disease also been effective through area wise for cancer
deaths.’Different viruses also having predominant role in development of cancer like cervical carcinoma
developed due to human papilloma virus other virus such as human T-cell leukemia virus, Kaposi sarcoma
herpes virus and hepatitis B & C virus.*

Chalcone is a class of flavonoids bearing the 1,3-diphenyl-2-propen-1-one framework consist of two aromatic
rings which are bridged by three carbons having o, f-unsaturated carbonyl system. Anthochlor pigments which
is another name for chalcone appeared in yellow color convert to red in presence of alkali. Naturally occurring
chalcones present in scrubs or ferns to higher plants.® where most of them are polyhydroxylated in aromatic
rings. In plant, stereospecific reaction such as conversion of chalcone to corresponding flavanone generated by
enzyme chalcone isomerase by catalysis as they are very close according to structural and biogenic properties.
In other hand it is acts as a starting material for biosynthesis of flavonoids and isoflavonoids as well as exhibits
different biological activities through secondary metabolites of particular global plants.””'°Chalcones
possessing intermediate properties in different heterocyclic synthesis such as pyrazole, isoxazoles, triazole,
coumarine etc.'' Naturally occurring and synthetic chalcone possesses several biological activities such as
anticancer,'” anti-inflammatory, "’ antiulcerative,'* antimicrobial,” antimalarial'® activities due to presence of a,
- unsaturated keto group in heterocyclic moieties.

Imidazole: Cell cycle
arrest G2 / M phase

lonone: CDC 25
Piperazine: Cell cyle arrest at phosphatase inhibits
G1 and G2 phase \ T T T T /

Heterocyclic
Chalcone
Analogues

Coumarine: Antiandrogenic

Indole: dipolymerize
—— > microtubule

Quinoline: Inhibits __—

Topoisomerase-I| \
/ Pyridine: G2/M block
\ and DNA fragmentation
Thiophene: Inhibits

tubuline assembly Acryloyl: Cell enters in
GO0 and G1 peak
Fig.-01

Fig. 1. Schematic representation of chalcone analogues

Apoptosiﬁsrcgll pycle arrest

'ﬁ’iggered mitocontrial
apoptotic pathway release of \
cytochrome c Activation of

caspase-9 & 3 . @

Basic structure of chalcone with cell cycle arrest action

Fig.-02
Fig. 2. Mechanism of action and arrest of basic structure of chalcone on cell cycle.

Recent investigation shows the substitution of hydroxy or methoxy group with other heterocyclic ring on both
the A and B ring of chalocne derivatives induces apoptosis in cancer cells."”'®" In few research studied
extensively regarding impact of various active substituentswith or within cyclic ring as well as replacement of
aryl ring with other active heterocyclic ring which are directly related to improvement of cytotoxicity.”**'
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Background for Molecular Docking

Molecular docking is one of the prominent methods to predict preferred orientationwhichget introduced to study
of interaction between ligand and receptor for invention of new drug discovery on the basis of molecular
movement with stable complex.In docking program computer based representations has been shown and
describes the variety of conformations, positions and orientations of small molecule towards the target. In drug
discovery process binding of small molecules with targets according to biological interest is a very crucial and
important step. Prediction of best-fit orientation or binding position of synthesized drug with particular protein
target has been intermittently determined by docking studies along with affinity and activity forecasting in
which it can anticipate the intermolecular complex structure.**Protein ligand interactions having applications in
medicines where thissmall ligand interacts and binds with protein binding sites through mutual conformations
which are called as binding modes which is based on three dimensional structures. So, molecular docking
possesses significant role in modern and rational drug design with understanding of drug receptor interaction. It
is also shown biological and pharmaceutical significance throughout different synthetic works.”> A compound
containing active sites which has been hits on target compared to other moieties present in particular
compounds identified and achieved by in silico or virtual screening method.Structure-based virtual screening
(SBVS) is common technique has been applicable when three dimensional structure of target is available. Pose
prediction is nothing but the favorable pose identified by energetically through docking mode and this docking
mode or pose has been evaluated in the form of ‘scored’ which is totally based on bonding with target
according to shape and electrostatic properties.**

Recently, Ratchanok Pingaew and co-workers studied molecular docking of substituted novel chalcone
coumarin hybrid as a anticancer and antimalarial agents which shows good prescribed activities of the hybrids
might be due to their inhibition of tubulin and falcipain-2, respectively.” L. Kaviarasan et.al studied and
designed synthetic molecules for molecular docking studies with targeting to active site of gamma secretase
inhibitors which shows more favorable results for interaction with gamma secretase inhibitors on the basis of
calculated docking energies.”® SA Morsy et.al studied and designed novel synthetic derivatives of coumarin
from 4-bromomethylcoumarin derivatives which on docking with active site of CDK2 gives satisfactory results
which has been performed with protein 1KE9 to investigate the binding mode of designed synthetic compounds.
Due to strong inhibition of CDK2 it is expected that the synthetic target compounds will give antiproliferative
activity.” A new series of imidazothiadiazole-chalcones were designed and synthesized by Ahmed Kamal and
co workers which has been evaluated for their cytotoxic activities against four representative human cancer cell
lines. all synthetic modified chalcone derivatives exerted moderate to good cytotoxic activity against the cancer
cell lines due to down-regulation of CDK4 and cyclinD1 proteins.”®

According to a recent study and review of the literature, different chalcone based heterocyclic moieties exerted
anticancer activities. Hence current study includes molecular docking analysis of proposed designed chalcone
containing imidazothiadiazole derivatives against falcipain-2 receptors.

MATERIALS AND METHODS
Proposed synthetic scheme

7-Substituted-3-{ (2E)-3-[2,6-substituted-imidazo[2,1-b][1,3,4]thiadiazol-5-yl]prop-2-enoyl } -2H-chromen-2-
one

Proposed synthesis of substituted 1,3,4-thiadiazoles(3):*

In a mixture of substituted benzoic acid (0.007 mol) and thiosemicarbazide (0.006 mol) add phosphorous
oxychloride (0.027 mol) dropwise. The reaction mixture would heat to 85°C for 30 min. cool the mixture, add
7.5ml distilled water and reflux for 4 hours. Resulting mixture would cool at 25-30°C and should basified with
50% NaOH or KOH with drop wise addition under continuous stirring. Separated solid should filter, washed
with water and recrystallized with appropriate solvent.

Proposed synthesis of substituted imidazo [2, 1-b]-1, 3, 4-thiadiazoles (5):30

A mixture of equimolar quantities of substituted substituted 1, 3, 4-thiadiazoles (0.01 mol) and substituted
phenacyl bromides (0.01 mol) would refluxed in dry ethanol for 24 hours. The excess of solvent would distilled
off or remove under reduced pressure. The solid hydrobromide salt should collect by filtration, suspend it in
water and neutralized by sodium carbonate to get free base. The product should filter, washed with water, dried
and recrystallized from suitable solvent.
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Fig. 3. Proposed synthetic scheme
Table 1. Proposed Substitutions In Synthetic Scheme

Compound Name R R1 R2
10a -H -H -H
10b -OH -H -H
10c -NO, -H -H
10d -OCH; -H -H
10e -NH, -H -H
10f -Cl -H -H
10g -CH; -H -H
10h -H -OH -H
10i -H -NO, -H
10j -H -OCH; -H
10k -H -Cl -H
101 -H -H -OH
10m -H -H -CH;3
10n -H -H -OCH;
100 -OH -N02 -CH3
10p -NO, -OCH; -OH
10q -OCH; -OH -OCH;
10r -Cl -NO2 -OH
10s -NH, -OH -CH3
10t -CH; -NO, -OH
10u -OH -NO, -H
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10v -NO, -OH -H
10w -NO, -Cl -H
10x -OH -Cl -H
10y Cl 'NO, H
10z -Cl -OH -H

Proposed synthesis of substituted imjdazo[Z,l—b][1,3,4]—thi:':ldiazoh-”:—S—carbaldehydes(6):31

Vilsmeier-Haack salt would synthesized by adding phosphorous oxychloride (1.49 ml, 16.06 mmol) drop-wise
to a Dimethyl formamide (1.23 ml, 16.06 mmol) maintaining temperature at 0-5°C. Later, a solution of previous
step product (2.0 g, 8.032 mmol) in 20 ml of DMF would be added to the resulting solution. The reaction
mixture should stir at 60°C for about 6 h. The container should cooled and poured into ice cold water with
stirring. The solid obtained would be filtered, washed with water and then purified by recrystalization using
appropriate solvent.

Proposed synthesis of substituted 3-acetyl coumarin (9):*2

2 ml of piperidine would added to a cold mixture of substituted salicylaldehyde (0.2 mol) and ethylacetoacetate
(0.2 mol), with continuous stirring for 20 min. to get yellowish solid. The product would filtered and washed
with ethanol and recrystallised from water and ethanol

Proposed synthesis of 7-Substituted-3-{(2E)-3-[2,6-substituted-limidazo[2,1-b][1,3,4]thiadiazol-5-yl]prop-2-
enoyl }-2H-chromen-2-one ( 10a-z):>

Equimolar quantities (0.001 mol) of substituted coumarin or simple acetophenones and respective substituted
aldehydes (0.001 mol) should mix and dissolved in minimum amount of alcohol. To this, aqueous potassium
hydroxide solution (0.003 mol) would add slowly and stir for 2 hrs and should kept for 14-16 hr at room
temperature. Resulting reaction mixture would pour into ice water and acidified with dil. HCI. The separated
solid should filter and dried and recrystalized from appropriate solvent.

Molecular Docking:

Molecular modeling was carried out using Sybyl-X, version 2.1, running on an Intel®Core™i3-2130 CPU@
3.40GHz processor using Windows 7 professional workstation. The surflex-Dock algorithm of Sybyl-X 2.1 was
used to dock designed compounds. The Crystal structure of Falcipain-2 with its inhibitor, E64was downloaded
from the Protein Data Bank (PDB entry code 3BPF; PDB extracted from the Brookhaven Protein Database
http://www.rcsb.org/pdb) and used for initial docking studies. The co-crystalized ligand was removed from the
structure, water molecules were removed, essential -H atoms were added and side chains were fixed during
protein preparation. The structure was then subjected to an energy refinement procedure. Gasteigere-Huckel
charges™ were calculated for the ligand, while Amber7FF02 was used for the protein. The model was then
subjected to energy minimization following the gradient termination of the Powell method for 3000 iterations
using Tripos force field with non-bonding cutoff set at 9.0 and the dielectric constant set at 4.0. The binding of
the Imidazo-thiadiazole based Chalcone derivatives was also estimated using a variety of scoring functions that
have been compiled into the single consensus score (CScore).

RESULT AND DISCUSSION

To investigate the detailed intermolecular interactions between the ligand and the target protein, a program
Surflex-Dock was used. Three-dimensional structure information on the target protein was taken from the PDB
entry 3BPF. Processing of the protein included the deletion of the ligand and the solvent molecules as well as
the addition of hydrogen atoms. All the 26 inhibitors were docked into the active site of enzyme. The predicted
binding energies of the compounds are listed in Table 2.Figures 3, 4,and5 shows the docking of 3BPF ligand,
compound 10jand compound 10f in to the active site of enzyme. As depicted in the figures 3A and 3B the co-
crystallized ligand, hydrogens of the terminal amine groups of the ligand interacts with amino acid residue
ASNSI, terminal oxygen atoms shows interaction with amino acid residue GLN36, CYS42, HIS174, hydrogen
atoms of -NH and -OH interacts with amino acid residue ASN173, hydrogen of amine and oxygen of carbonyl
group interacts with amino acid residue GLY83.

As depicited in the figure 4A and 4B, the compound 10j, oxygen atom of the carbonyl group present at the 2™
position of coumarin ring shows hydrogen bonding interaction with a hydrogen of the amino acid residue
HIS174 and TRP206, carbonyl group of present near chalcone bridge shows hydrogen bonding interaction with
amino acid residue GLN36 and CYS42. As depicted in figure SA & 5B, the compound 10f, shows a similar
types of interaction viz., oxygen atom of carbonyl group present at 2™ position of coumarin ring shows
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hydrogen bonding interaction with amino acid residue CYS42, TRP43, oxygen atom of coumarine ring shows a
hydrogen bonding interaction with amino acid residue GLY83, whereas, oxygen atom of carbonyl group near
chalcone bridge shows a hydrogen bonding interaction with amino acid residue CYS42, GLN36.

Table 2. Surflex Docking Score (Kcal/Mol) Of The Chalcone Based Limidazo[2,1-B][1,3,4]Thiadiazol

Derivatives
Compounds | C Score” Crasl; Polarc D Score! PMFe G Score' Cherr:ZSco
Score Score Score re
3BPF-ligand 8.52 -1.25 10.12 2119.43 3.90 -193.50 -28.05
10a 6.09 -0.76 2.96 -1207.38 22.17 -172.94 -38.71
10b 6.14 -0.85 2.86 -1263.46 21.40 -180.43 -39.35
10c 5.68 -1.06 2.67 -1315.67 12.28 -185.33 -39.55
10d 6.51 -0.95 2.82 -1282.36 20.51 -189.18 -37.71
10e 6.30 -0.78 2.87 -1253.22 22.41 -186.96 -39.42
10f 6.60 -0.74 4.18 -1053.10 17.84 -131.30 -34.47
10g 6.42 -0.94 2.68 -1224.16 22.47 -192.96 -40.13
10h 5.24 -1.53 4.55 -1205.96 14.03 -147.71 -34.06
101 591 -0.69 4.96 -1199.12 4.30 -135.67 -35.21
10j 6.60 -1.01 3.47 -1142.22 53.16 -134.87 -32.62
10k 5.27 -1.50 4.28 -1158.42 9.59 -156.13 -38.87
101 6.48 -0.97 4.03 -1143.26 42.08 -120.38 -33.80
10m 5.94 -0.85 2.37 -1231.39 6.55 -185.11 -41.87
10n 5.42 -1.26 2.76 -1337.49 8.36 -189.44 -39.81
100 5.82 -1.74 4.53 -1208.56 20.29 -165.40 -37.44
10p 476 -1.23 3.20 -1252.30 42.63 -143.69 -28.47
10g 6.34 -1.89 3.60 -1305.20 44.50 -184.09 -35.70
10r 4.68 -0.52 472 -1265.47 5.06 -118.54 -34.18
10s 5.69 -1.52 3.39 -1470.53 53.30 -165.12 -31.56
10t 6.00 -1.01 3.96 -1217.38 35.74 -172.58 -30.95
10u 5.25 -0.78 3.57 -1204.14 20.20 -132.00 -31.77
10v 5.52 -1.26 4.10 -1168.92 9.24 -137.87 -31.93
10w 4.80 -1.75 3.87 -1115.52 65.09 -174.67 -31.24
10x 5.48 -0.80 4.35 -918.88 38.24 -142.03 -31.15
10y 5.34 -1.51 3.74 -1301.85 -7.17 -200.07 -43.60
10z 5.49 -1.47 4.90 -1086.98 23.17 -147.64 -33.11

*CScore (Consensus Score) integrates a number of popular scoring functions for ranking the affinity of ligands
bound to the active site of a receptor and reports the output of total score.

® Crash-score revealing the inappropriate penetration into the binding site. Crash scores close to 0 are favorable.
Negative numbers indicate penetration.

¢ Polar indicating the contribution of the polar interactions to the total score. The polar score may be useful for
excluding docking results that make no hydrogen bonds.

4 D-score for charge and van der Waals interactions between the protein and the ligand (work of Kuntz).*

¢ PMF-score indicating the Helmholtz free energies of interactions for protein-ligand atom pairs (Potential of
Mean Force, PMF) (work of Muegge and Martin).”’

" G-score showing hydrogen bonding, complex (ligand-protein), and internal (ligand-ligand) energies (work of
Willett's group).*®

fChem-score points for hydrogen bonding, lipophilic contact, and rotational entropy, along with an intercept
term (work of Eldridge, Murray, Auton, Paolini, and Mee).*
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CONCLUSION

In this current work, synthesis of chalcone based novel imidazo-thidiazole derivatives has been proposed for
synthetic procedure which is based on previous research works along with structural requirement of compounds
and anticancer activity. As concern to above activity we prepared and designed different compounds and
evaluated then with molecular docking studies. In order to obtain chalcone based substituted coumarin-
imidazo-thiadiazole should follow the base catalyzed reaction like substituted acetyl coumarin could be treated
with aldehyde substituted imidazo-thiadiazole in presence base. Molecular docking results suggested that the
cytotoxic activity of the designed derivatives might be due to their inhibition of falcipain-2.As compare to
Consensus Score values, compound 10f and 10j with Consensus Score values 6.60 and 6.60 respectively. So, on
the basis of these analyzed data predicted synthetic derivatives can be considered as potent falcipain-2 inhibitor.
This present study come up with novel chalcone based substituted imidazo-thiadiazole derivatives as a potential
and advanced lead molecule for anticancer activity. Further structural optimization along with more
experimental and analytical data required to confirm this predictive synthetic work.
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ABSTRACT

Herein, we describe the condensation of 2-hydrazino-3-(3-methylphenyl)-1,8-naphthyridine 1 with different
acetophenones in the presence of catalytic amount of DMF under US furnished the respective 1-aryl-1-ethanone
1-[3-(3-methylphenyl) [1,8]naphthyridin-2-yl] hydrazones 2 in excellent yields. When 2 subjected to the
Vilsmeier-Haack reaction with POCIl;-DMF/SiO, under ultrasonication gave 3-aryl-1-[3-(3-methylphenyl)]
[1,8]naphthyridin-2-yl]-1H-4-pyrazolecarbaldehydes 3 (Scheme I). Reactions are not time consuming and the
yields of the products are good. The high yield transformation did not form any undesirable by-products. The
purity of the product is high. The method is preoperatively convenient and useful.

GRAPHICAL ABSTRACT
(0]
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Keywords: 1, 8-Naphthyridine, pyrazolecarbaldehydes, ultrasonically assisted synthesis.

INTRODUCTION

Fused heterocycles are of considerable interest on account of their intriguing structural, chemical and biological
properties. There are several methods available in the literature for the synthesis of fused N-based heterocycles
'3 However, some of these methods suffer form disadvantages such as long reaction times, lower yields,
requirement of severe conditions and using string or toxic oxidants. Therefore, the development of new methods
with greater efficacy, straightforward procedures and better yields still desirable. 1,8-Naphthyridine derivatives
have attracted considerable attention owing to their effective biological activity and extensive use ®
¥ Vijaykumar and co-workers'® described the synthesis and antimicrobial activity of 3-chloro-6-methoxy-
benzothiophene-2-yl(substituted) carbonyl-1H-pyrazole-4-carbaldehydes. The synthesis and antimicrobial
activity of 3-aryl-1-(2-(quinolin-8-yloxy)acetyl)-1H-pyrazole-4-carbaldehydes =~ have been reported by
Chaitanya et al.’

Iodobenzene diacetate [PhI(OAc),] is very versatile oxidizing agent and is of much importance in its synthetic
utility. The development of new strategies for the preparation of organic molecules in neat conditions is a
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challenging area of organic synthesis. For instance, a large number of organic reactions are typically carried out
under anhydrous conditions, using volatile organic solvents like benzene, which are the cause of environmental
problems and are also potentially carcinogenic. Heterocycle is a versatile lead molecule for designing
potential bioactive agents''"®. The Vilsmeier-Haack reaction of acetophenone phenylhydrazone resulted in the
formation of pyrazole-4-carbaldehyde'*". In Vilsmeier-Haack reaction, DMF-POCI; has a dual role of reagent
as well as solvent. POCls; is a highly toxic solvent and its use is hazardous to health and is also pollutant of the
environment. 1,8-Naphthyridines play a pivotal role in the field of heterocyclic chemistry'®'®. Ultrasonic
chemistry has gained popularity as a non conventional technique for rapid organic synthesis; it is eco-friendly,
economical and is believed to be a step towards green chemistry'***. The solvent-free reaction', in general and
on inorganic solid supports> under this condition are especially appealing for providing an environmentally
benign system.

Motivated by these facts, herein we describe an efficient, rapid and environmentally benign protocol for the
synthesis of 1-Aryl-1-ethanone 1-[3-(3-methylphenyl)[1,8]naphthyridin-2-yl] hydrazones 2 and 3-Aryl-1-[3-(3-
methylphenyl)] [1,8]naphthyridin-2-yl]-1H- 4-pyrazolecarbaldehydes using POCIl;-DMF over silica gel under
ultrasonically assisted synthesis 3 shown in scheme-1.

o
NN CH, | N CH,
%
NP )))) 100 W N
N©ONTONANH: 02 min90-92% N TN UNH
NQrAI'
1 2 CH,
POCI, DMF/SiO,
)))) 100 W
2-3 min, 82-85%

— ~
N N -N

N™ N Ar
3 CHO
Ar Ar
a: C¢Hs e: 4-BrC¢Hy
b: 4—CH3C(,H4 f . 3-N02 C6H4
C: 4—CH';OC6H4 g: 4—N02 C6H4
d: 4-Cl C¢Hy h: 2-Naphthyl

Scheme I

I Synthesis of 1-Aryl-1-Ethanone 1-[3-(3-Methylphenyl) [1,8]Naphthyridin-2-YI] Hydrazones 2
Condensation of 2-hydrazino-3-(3-methylphenyl)-1, 8-naphthyridine 1 with different acetophenones in the
presence of catalytic amount of DMF under MW irradiation furnished the respective 1-aryl-1-ethanone 1-[3-(3-
methylphenyl) [1,8]naphthyridin-2-yl] hydrazones 2 in excellent yields.

In a typical case, a mixture of 1, acetophenone (Ar = C¢Hs) and DMF (5 drops) was exposed to
ultrasonications upto 2 min. On completion of the reaction (monitored by TLC), the reaction mixture was
cooled to RT and digested with cold water. After work-up, 1-phenyl-1-ethanone 1-[3-(3-
methylphenyl)[1,8]naphthyridin-2-yl] hydrazone 2a (Ar = C¢Hs) was obtained in 92% yield.
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The above condensation reaction was found to be a general one
and proceeded smoothly with seven other substituted acetophenones giving the respective 1- aryl-1-ethanone 1-
[3-(3-methylphenyl) [1,8]naphthyridin-2-yl] hydrazones 2b-h (Ar=4-CH;C¢H,, 4-CH;0C¢H,, 4-CIC¢H,y, 4-
BI'C6H4, 3-N02C6H4, 4-N02C6H4, 2—naphthyl) (Table V)

The characterization of the hydrazones 2 has been done by elemental analyses and spectral (IR, 'H NMR and
MYS) data.

Ir Spectra

The IR (KBr) spectra of 1-aryl-1-ethanone 1-[3-(3-methylphenyl) [1,8]naphthyridin-2-yl] hydrazones 2 showed
absorption bands around 3340 and 1615 cm™ due to NH and C=N groups, respectively. The data are listed in
Table I.

Table I — Ir And Mass Spectral Data 1-Aryl-1-Ethanone 1-[3-(3-Methylphenyl)[1,8]Naphthyridin-2-YI]

Hydrazones 29
Amax in cm™ MS(ESI)
Compd Ar NH C=N [M+H]*
m/z

2a C¢H; 3343 1615 353.2
2b 4-CH;CgH,4 3345 1613 367.2
2c 4-CH;0C¢H, 3339 1612 383.2
2d 4-CIC¢H, 3340 1617 387.1
2e 4-BrC¢H, 3336 1617 431.1
2f 3-NO,CeH,4 3335 1616 398.2
2g 4-NO,C¢H, 3333 1615 398.2
2h 2-Naphthyl 3340 1614 403.2

'h NMR Spectra
The 'H NMR (300 MHz) spectra of I-aryl-1-ethanone 1-[3- (3-methylphenyl) [1,8]naphthyridin-2-yl]
hydrazones 2 were recorded in CDCl; and the data are recorded in Table II.

Table I — 'H NMR spectral data of 1-Aryl-1-ethanone 1-[3-(3- Methylphenyl)[1,8]naphthyridin-2-y1]
hydrazones 2
Compd Ar 'H NMR (300 MHz, CDCl;) (8, ppm)

2a CeHs 2.42 (s, 3H, CHs;), 2.46 (s, 3H, CH3), 7.72 (m, 1H, C¢-H) 8.06 (m, 2H, C,-
H, Cs-H), 8.36 (m, 1H, C;-H), 7.03-7.56 (m, 9H, Ar-H), 10.10 (s, 1H, NH).
2b 4-CH;C¢H,4 2.23 (s, 3H, CH;), 2.45(s, 6H, 2xCHj3), 7.68 (m, 1H, C¢-H) 8.00 (m, 2H, C,-
H, Cs-H), 8.21 (m, 1H, C;-H), 6.97-7.54(m, 8H, Ar-H), 10.05(s, 1H, NH).
2c 4-CH30C¢H,4 2.42(s, 6H, 2xCH3;), 3.86(s, 3H, OCH3), 7.60 (m, 1H, Cs-H) 7.90 (m, 2H,

C4-H, Cs-H), 8.19 (m, 1H, C;-H), 6.94-7.35(m, 8H, Ar-H), 10.04 (s, 1H,

NH).
2d 4-CIC¢H,4 2.43 (s, 6H, 2xCHj3), 7.62(m, 1H, C¢-H), 7.84(m, 2H, C4+H, Cs-H),
8.22 (m, 1H, C;-H), 7.21-7.55 (m, 8H, Ar-H), 10.02(s, 1H, NH).
2e 4-BrCeHy 2.42 (s, 6H, 2xCHj3), 7.67(m, 1H, C¢-H), 7.80 (m, 2H, = C,-H, Cs-H),
8.30 (m, 1H, C;-H), 6.98-7.57 (m, 8H, Ar-H), 10.09 (s, 1H, NH).

2f 3-NO,C¢H,4 2.44 (s, 3H, CHs;), 2.75 (s, 3H, CH3), 7.65 (m, 1H, C¢-H), 7.83 (m, 2H, C,-
H, Cs-H), 8.28 (m, 1H, C;-H), 7.20-7.60 (m, 8H, Ar-H), 10.05 (s, 1H, NH).

2g 4-NO,Ce¢H4 2.42 (s, 3H, CHs;), 2.65 (s, 3H, CH3), 7.67 (m, 1H, C¢-H), 7.92 (m, 2H, C,-
H, Cs-H), 8.26 (m, 1H, C;-H), 7.18-7.56 (m, 8H, Ar-H), 10.07 (s, 1H, NH).

2h 2-Naphthyl 5 2.43 (s, 3H, CHa), 2.58 (s, 3H, CH3), 7.70 (m, 1H, C¢-H), 8.02 (m, 2H,

C4-H, Cs-H), 8.32(m, 1H, C;-H), 7.15-7.52 (m, 11H, Ar-H), 10.10 (s, 1H,

NH).

Mass Spectra
The ESI mass spectra of l-aryl-1-ethanone 1-[3-(3-methylphenyl) [1,8]naphthyridin-2-yl] hydrazones 29
exhibited strong [M+H]"ions (Table I).
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Ii Synthesis of 3-Aryl-1-[3-(3-Methylphenyl)][1,8]Naphthyridin-2-Y1]-1h- 4-Pyrazolecarbaldehydes 3
The hydrazones 2 when subjected to the Vilsmeier-Haack reaction with POCl;-DMF/SiO, under MW
irradiation gave 3-aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-yl]-1H-4-pyrazolecarbaldehydes 3 (Scheme
I). Reactions are not time consuming and the yields of the products are good. The high yield transformation did
not form any undesirable by-products. The purity of the product is high. The method is preoperatively
convenient and useful. The process is environmentally benign. The experimental procedure is very simple.

In a typical procedure, to the Vilsmeier-Haack reagent, prepared from DMF and POCI; at 0-5°C, hydrazone 2a
(Ar = C¢Hs) and silica gel was added and is exposed to microwaves at 400 W intermittently at 30 sec intervals
for 3.5 min. After usual work-up 1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-yl]- 3-phenyl-1H-4-
pyrazolecarbaldehyde 3a (Ar = C¢Hs) was obtained in 84% yield.

The generality of the facile Vilsmeier-Haack reaction was established by treating other hydrazones 2b-h with
POCI;-DMF/SiO, under MW irradiation to get the corresponding 3-aryl-1-[3-(3-methylphenyl)]
[1,8]naphthyridin-2-yl]-1H- 4-pyrazole- carbaldehydes 3b-h (Ar= 4-CH3C¢H,, 4-CH3;0C¢H,, 4-CIC¢Hy, 4-
BrC¢H,, 3-NO,C¢H,, 4-NO,C¢Hy, 2-naphthyl) (Table VI).

Interestingly, this reaction proceeds only to a minor extent (5-7% in 3.0-4.0 min) when conducted under
conventional conditions in an oil-bath preheated to 120°C (measured immediately after MW irradiation) which
confirms the rate increase during MW heating.

The structures of the compounds 3 were assigned on the basis of their spectral (IR, '"H NMR and MS) and
analytical data.

High yields of the products, easy work-up, short reaction times, excellent purity of the products and the
elimination of the solvent are note-worthy advantages of the this method.

Ir Spectra
The IR spectra of 3-aryl-1-[3-(3-methylphenyl)][1,8]naphthyridin-2-yl]-1H-4-pyrazolecarbaldehydes 3
displayed absorption bands around 1686(C=0) and 1610 cm'(C=N). The data are furnished in Table III.

Table III — IR and mass spectral data of 3-Aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-y1]-1H-4-
pyrazolecarbaldehydes 30

. -1
Compd Ar Amay I €M MS(ESI)
_ — [M+H]*
C=0 C=N m/z
3a CeH; 1682 1610 391.1
3b 4-CH;C4H,4 1618 1608 405.2
3c 4-CH;0CgH,4 1699 1611 421.2
3d 4-CICe¢Hy 1691 1609 425.1
3e 4-BrCgH, 1692 1614 469.1
3f 3-NO,C¢H4 1686 1611 436.1
3g 4-NO,CgH,4 1677 1612 436.1
3h 2-Naphthyl 1690 1610 441.2
'h NMR Spectra

The 'H NMR (300 MHz) spectra of 3-aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-yl]-1H-4-
pyrazolecarbaldehydes 3 were recorded in CDCl; and the data are recorded in Table IV.

Table IV— 'H NMR spectral data of 3-Aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-y1]-1H-4-
pyrazolecarbaldehydes 3

Compd Ar 'H NMR (300 MHz, CDCl5) (8, ppm)
3a CeHs 2.40 (s, 3H, CH3), 7.93 (m, 3H, C4;-H, Cs-H, Cs-H), 8.23 (m, 1H,
C;-H), 7.26-7.62 (m, 10H, CH of pyrazole, 9Ar-H), 9.68 (s, 1H,
CHO).
3b 4-CH;C¢H, 2.25(s, 3H, CH3), 2.42 (s, 3H, CH3), 7.96(m, 3H, C,;-H, Cs-H, Cq-
H), 8.26 (m, 1H, C;-H), 7.22-7.60 (m, 9H, CH of pyrazole, 8Ar-
H), 9.66 (s, 1H, CHO).
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3c 4-CH;0C¢H, 2.40 (s, 3H, CHj3), 3.87 (s, 3H, OCHj3), 7.91 (m, 3H, C,-H,
Cs-H, Cs-H), 8.28 (m, 1H, C;-H), 6.86-7.65 (m, 9H,
CH of pyrazole, 8 Ar-H), 9.64 (s, 1H, CHO).
3d 4-CICgH,4 2.42(s, 3H, CH;), 7.67 (m, 3H, C4-H, Cs-H, C¢-H), 8.30 (m, 1H,
C;-H), 7.27-7.62 (m, 9H, CH,Ar-H), 9.65(s, 1H, CHO).
3e 4-BrCq¢H, 2.40 (s, 3H, CH3), 7.90 (m, 3H, C,;-H, Cs-H, C4-H), 8.27(m, 1H,
C;-H), 7.08-7.72 (m, 9H, CH Ar-H), 9.68(s, 1H, CHO).
3f 3-NO,C¢Hy 2.42 (s, 3H, CH3), 7.94 (m, 3H, C4-H, Cs-H, C4-H), 8.25 (m, 1H,
C;-H), 7.15-7.68 (m, 9H, CH of Ar-H), 9.66 (s, 1H, CHO).
3g 4-NO,C¢Hy 2.41 (s, 3H, CH,), 7.88 (m, 3H, C4-H, Cs-H, C¢-H), 8.21 (m,
1H, C;-H), 7.20-7.72 (m, 9H, CH Ar-H), 9.68(s, 1H, CHO).
3h 2-Naphthyl 2.40 (s, 3H, CH3), 7.93 (m, 3H, C,;-H, Cs-H, C4-H), 8.24
(m, 1H, C;-H), 7.18-7.76 (m, 12H, CH Ar-H), 9.65 (s, 1H, CHO).

Mass Spectra
The ESI mass spectra of 3-aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-yl]-1H-4-pyrazolecarbaldehydes 3
showed strong [M+H]"ions (Table III).

Experimental Section

Thin layer chromatograms were run on Merck silica gel 60 F,s, precoated plastic sheets (layer thickness 0.2
mm). IR spectra (KBr) were recorded on a Perkin-Elmer spectrum BX series FT-IR spectrophotometer, 'H
NMR spectra on a Varian Gemini 300 MHz spectrometer , using tetramethylsilane as an internal standard(6=0),
and chemical shifts are reported in parts per million. Analysis of all new compounds gave satisfactory analytical
results and was performed by  Perkin-Elmer 240 CHN analyser. The 2-(trifluoromethyl)-phenylacetonitrile 2
was purchased from Aldrich Chemical Company.

I General Procedure For The Synthesis of 1-Aryl-1-Ethanone 1-[3-(3-Methylphenyl)[1,8]Naphthyridin-2-
YI]Hydrazones 2

A mixture of 2-hydrazino-3-(3-methylphenyl)-1, 8-naphthyridine 1
(0.01 mole), appropriate acetophenone (0.01 mole) and DMF (5 drops) was subjected to ultrasonicator upto
2min intervals for specified time (Table V). On completion of the reaction (monitored by TLC), the reaction
mixture was cooled to RT and digested with cold water. The solid obtained was filtered, washed with water and
purified by recrystallization from ethanol to obtain 2 (Table V).

I General Procedure for the synthesis of 3-aryl-1-[3-(3-methylphenyl) [1, 8] Naphthyridin-2-Y1]-1h-
4-Pyrazolecarbaldehydes 3

To the Vilsmeier-Haack reagent (0.03 mole) at 0-5°C, compound 2 (0.01 mole) was added portion wise. After
the addition was complete, the reaction flask was kept at RT for 5 min and silica gel (3 g) was added and
properly mixed with the help of a glass rod, till free flowing powder was obtained. The powder is then
irradiated in ultrasonicator upto 3min for specified time (Table VI). After the completion of reaction as
monitored by TLC, the reaction mixture was cooled to RT treated with chilled water and filtered. The solid thus
separated by the neutralization of the filtrate with NaHCO; was filtered, washed with water and purified by
recrystallization from ethanol to afford 3 (Table VI).

Table V— Physical and analytical data of 1-Aryl-1-ethanone 1-[3(3-methylphenyl)-[1,8]naphthyridin-2-
yl]hydrazones 2

Compd Ar Reaction m.p. | Yield | Mol. formula Found (%) (Cacld)
Time (min) °C (%) C H N
2a CsHs 0.5 95 96 Ca3HyoNy 78.50 | 5.73 15.94
(78.38 | 5.72 | 15.90)
2b 4-CH;CgH,4 0.5 142 97 CosHyoNy 78.77 | 6.07 15.32
(78.66 | 6.05 | 15.29)
2c 4-CH;0CgH, 1.0 138 95 C,4sH»nN,O 7548 | 5.82 14.69
(75.37 | 5.80 | 14.65)
2d 4-CIC¢H, 1.0 160 98 Cy3H oCINy 71.50 | 4.97 14.51
(7140 | 495 | 14.48)
2e 4-BrC¢H,4 1.0 130 96 Cy3H9BrNy 64.17 | 4.46 13.03
(64.05 | 444 | 12.99)
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2f 3-NO,C¢H,4 0.5 215 94 Cy3H19NsO, 69.62 | 4.83 | 17.65
(69.51 | 4.82 | 17.62)
2g 4-NO,CeH,4 0.5 204 96 Cx3H19N5O, 69.61 | 4.84 | 17.66
(69.51 | 4.82 | 17.62)
2h 2-Naphthyl 1.0 212 95 Cy7HaoNy 80.69 | 5.52 | 13.97
(80.57 | 5.51 | 13.92)

Table VI —Physical and analytical data of 3-Aryl-1-[3-(3-methylphenyl) [1,8]naphthyridin-2-yl]-1H-4-
yrazolecarbaldehydes 3

Compd Ar Reaction | m.p. | Yield | Mol. formula Found (%) (Cacld)
time °C (%) C H N
(min)
3a CsHs; 3.5 115 84 C,sHsN,O 77.02 | 4.67 14.38
(7691 | 4.65 | 14.35)
3b 4-CH;C¢H, 3.5 120 86 C,6HyoN,O 77.31 | 4.99 13.89
(77.21| 498 | 13.85)
3c 4-CH;0CgH, 3.0 98 84 Cy6H0N,O, 74.39 | 4.80 13.35
(7426 4.79 | 13.32)
3d 4-CIC¢H, 3.0 150 87 C,sH,CIN,O | 70.78 | 4.05 13.23
(70.65| 4.03 | 13.19)
3e 4-BrC¢H,4 3.5 105 85 C,sHi7BrN,O | 64.09 | 3.66 11.99
(63.98| 3.65 | 11.94)
3f 3-NO,Cg¢H4 4.0 132 82 C,sH7N505 69.06 | 3.95 16.13
(68.94| 3.93 | 16.08)
3g 4-NO,C¢H, 4.0 110 84 C,sH7N50; 69.08 | 3.94 16.11
(68.92| 393 | 16.08)
3h 2-Naphthyl 3.5 145 85 C,oHy0N,O 79.18 | 4.59 12.76
(79.05| 4.58 | 12.72)
CONCLUSION

To the best of our knowledge this is the first report on rapid synthesis 1-Aryl-1-ethanone 1-[3-(3-
methylphenyl)[1,8]naphthyridin-2-yl] hydrazones and 3-Aryl-1-[3-(3-methylphenyl)] [1,8]naphthyridin-2-yl]-
1H- 4-pyrazolecarbaldehydes using POCl;-DMF over silica gel under ultrasonically assisted synthesis. The
significant advantages of this procedure are: high yields of the products, short reaction times, non-toxicity of the
reagent, mild reaction conditions, economic viability, operational simplicity, excellent purity and minimum
environmental impact.
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Formulation & Evaluation of Celecoxib Loaded Microsponges for
Chemoprevention of Familial Adenomatous Polyps (Fap)
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Visakhapatnam, Andhra Pradesh, India

ABSTRACT

Objective: The main motto of this study is to develop and assess oral capsules containing celecoxib
microsponges for colon targeting in order to treat Familial Adenomatous Polyps (FAP) and prevent the
development of cancer.

Materials and Methods: The Celecoxib microsponges were made utilising a quasi-emulsion solvent diffusion
method. Eudragit S 100 (polymer), polyvinyl alcohol (emulsifier), and ethanol (co-solvent) were used. The
ratios of drug to polymer utilised are 1: 0.25, 1: 0.5, 1: 0.75, 1: 1, and 1: 2. FTIR, optical microscopy, scanning
electron microscopy (SEM), percent yield, percent drug content, percent encapsulation efficiency, and in vitro
dissolution testing are used to assess the microsponges.

Result: Compatibility studies found that the drug and the excipients employed have no interactions. Varying the
drug-polymer concentration has a noticeable change in product yield, drug content, encapsulation efficiency,
particle size, and drug release. SEM analysis says that the produced microsponges formulation was extremely
porous, indicating their potential for increased drug loading. In vitro dissolution profile revealed that the MF6
formulation was more efficient, releasing 92% of the drug during a 12 h period.

Conclusion: The optimized formulation demonstrated 90 percent drug release in a controlled way over a 12 h
period and was found to be an efficient method of formulation to increase drug solubility, hence increasing the
drug's bioavailability and providing an advantage over conventional formulations.

Keywords: Microsponges, FAP, Celecoxib, chemoprevention, polyps.

INTRODUCTION

A gastrointestinal (GI) polyp is an abnormal protrusion of tissue from the mucosal layer that can occur
anywhere throughout the GI tract. FAP is an autosomal dominant state marked by the formation of loads of
adenomas in the colorectal part during the second decade of life"*’. COX-II is an inducible mediator of
prostaglandin synthesis, the predominant end product of which is PGE2 (prostaglandin 2). PGE2 is a key
component in colorectal carcinogenesis. COX inhibitors, both selective (such as celecoxib) and nonspecific
(aspirin), can help decrease the chances of colorectal cancer (CRC). It is discovered that over secretion of the
cyclooxygenase 2 (COX-2) enzyme is connected with colorectal adenomatous polyps and colorectal cancer
leading, researchers to come up with its suppression as a chemopreventive strategy, and celecoxib considerably
decreased the incidence of colorectal malignancies®’.

Microsponge Drug Delivery System (MDS) comes under a patented polymeric formulation comprising porous
spherical microspheres that are small sponge-like and composed of an infinite number of linked voids within a
non-pliable structure from which the active ingredient is control released through the large porous surface®”*?.
The diameter range of microsponges usually exists from 5 to 300 um . An average sphere whose diameter can
be up to 25 um has 250000 pores approximately resulting in 1 mL/g of total pore volume for extensive
withholding of drug'®'"'*. The Microsponge Systems have microscopic microspheres which are polymer-based
that have the ability to entrap a large spectrum of contents which can be consolidated into a gel, cream, liquid,
or powder''*'>. MDS has the potential to significantly enhance the efficiency of topical medicines while also
making1 6‘[11176:11? safe to use, enhancing product stability, and aesthetic aspects in a cost-effective and unique
manner .

MATERIALS AND METHODS

Materials: Celecoxib was gifted by Hetero Pharmaceuticals Ltd., Hyderabad; Eudragit S 100 was provided by
Evonik India Pvt. Ltd., Mumbai; and polyvinyl alcohol (PVA) was provided by Alpha chemika Laboratory,
Mumbai (Qualigens Fine chemicals, Mumbai). Analytical-grade reagents and solvents were utilized.

Quasi Emulsion Solvent Diffusion Method: In this study, microsponges were generated utilizing the above
method with drug to polymer ratios of 1:0.25, 1:0.5, 1:0.75, 1:1, and 1:2. At room temperature Celecoxib,
Alcohol, and a polymer solution were added to a 0.50 % w/v PVA solution and stirred for 10 h at 500 rpm
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speed. The blend was continually stirred, and filtered to remove microsponges. The obtained final product was
washed and dried for 12 h in a hot air oven set to a temperature of 40°C.

EVALUATION

Microscopy
Primary characterization of the prepared microsponges was conducted using an optical microscope.

Production Yield
The microsponge’s production yield was estimated by noting the initial and final weights of raw materials and
the microsponges obtained.

Practical mass of the microsponges

D o 100
roduction yield(%) Theoretical mass (polymer + drug)x

Drug Content and Entrapment Efficiency
100 mg of the prepared microsponges were dissolved in 100 mL phosphate buffer of pH 6.8 during an 8
h period with constant stirring. The resultant mixture is poured on to a whattman filter paper, and the filtrate
thus obtained was studied spectrophotometrically at 252 nm.

Actual amount of drug in microsponges

D %) = 1
rug content (%) Weighed amount of microsponges x 100

Actual amount of the drug in microsponges

Ent t effici %) = 100
ntrapment efficiency (%) Theoretical amount of drug in microsponges X

Sem Analysis

The structure of the surface is analysed using SEM. They were sparingly sprinkled over a double-sided adhesive
tape that was adhered to an aluminium grooved edge stub to set the samples. The stub is then carefully coated in
gold. Scanning electron microscopy was used to photograph the coated samples indiscriminately.

In Vitro Dissolution Studies

Celecoxib was released from microsponge using three different buffer solutions as a dissolution media (900
mL): 0.1IN HCI, pH 6.8 & 7.4 phosphate buffer solutions. In the basket type, a microsponge equivalent to 400
mg of Celecoxib was taken. Throughout the experiment, the following conditions were observed: 100 rpm
speed, and 370.5 +°5C temperature were maintained. At specific predetermined time intervals, aliquots (5 mL)
of dissolution media were removed and replaced with new dissolution media. Using a UV- spectrophotometer
the drug's concentration was evaluated knowing the absorbance at 252 nm.

Comparison of Dissolution Data: The drug release kinetics were studied by Higuchi diffusion model and the
Hixon-Crowell erosion model. Korsemeyer-Peppas support the method of drug release pending further
evaluation. Appropriate models for release kinetics and mechanism can be identified by their highest correlation
coefficient values in comparison to alternative models. To examine the dissolving behavior of the prepared
microsponges, dissolution data were fitted to models.

Table: 1. Composition of Microsponge formulations

Ingredients MF1 | MF2 | MF3 | MF4 | MF5 | MF6 | MF7
Celecoxib (mg) 400 | 400 | 400 | 400 | 400 | 400 | 400
EudragitS100 (mg) 100 | 200 | 300 | 400 | 800 | 400 | 400
PVA (mg) 50 50 50 50 50 60 70
Alcohol: DCM (mL) 5 5 5 5 5 5 5
Distilled water (mL) 100 | 100 | 100 | 100 | 100 | 100 | 100
RESULTS AND DISCUSSION

FT-IR Results: FT-IR was used to investigate the drug-polymer compatibility. Figures 1, 2, 3,and 4 illustrate
the FT-IR spectra. The FT-IR analysis of the drug reveals a strong intense stretching link between the
sulphonamide group (S=0) at 1030 cm-1, NH2 stretching at 3340 cm-1, and NH stretching at 1580 cm-1. It is
shown that the drug’s conspicuous distinctive peaks are retained in the drug sample, physical mixture, and
optimized formulation, indicating that there are no interactions influencing the drug's activity. These excipients
could be used in combination to do additional research.
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Fig: 1 FTIR of drug (Celecoxib)
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CALIBRATION CURVE RESULT

Celecoxib was calibrated at 252 nm in this investigation using UV-spectrophotometry. It followed Beer's law
between 10 and 60 g/ml. Between absorbance and concentration, a clear correlation was discovered, with
correlation coefficients of 0.9828, 0.997, and 0.996, respectively. For 0.1N HCI, the regression equation is y =
0.006x + 0.171, for pH 6.8 buffer, y = 0.013x + 0.007, and for pH 7.4 buffer, y = 0.006x + 0.001, where 'y' is
the absorbance and 'x' is the drug concentration in pg/ml.

Microscopy: The prepared microsponges were examined using an optical microscope, and the resulting image
of the optimized formulation is included below.

Fig: 5 Microscopic image of optimized formulation

Scanning Electron Microscopy (SEM) Studies

The surface structure and topography can be analyzed using SEM. Figure 6,7 illustrates the SEM picture of
microsponges at various magnifications. SEM analysis revealed that the microsponges generated were
extremely porous. Pores were formed because of solvent diffusion from the surface of microsponges. A normal
25um-diameter sphere can contain up to 25000 pores. Thus, it was discovered that the microsponges created
had larger pores, indicating their capacity for increased drug loading.

WO 3330

Fig: 6 SEM image of optimized

M v

Fig: 7 SEM image of optimized

Microsponge at magnification 50 pm Microsponge at magnification 100 um
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Percentage Yield (%)

The percent yield values for the microsponges obtained have been determined and are shown in Table 2. It
demonstrates that the production yield increases with an increase in drug to polymer ratio.

Percentage Entrapment Efficiency (%)
Values listed in Table 2 reflected that the lower the drug: polymer ratio, the greater the entrapment efficiency
and increased internal phase volume, resulting in decreased entrapment efficiency and an increase in PVA
concentration. At a high drug: polymer ratio, the dispersed phase had a slightly increased viscosity, and when
solvents diffused out, nearly all of the dispersed phase converted to solid microsponges, resulting in a high %

EE.
Table: 2. Values of %yield, %entrapment efficiency.
Production Theoretical | Actual drug EE
Formulation Yield drug content content

(%+s.d) (%) (%o+s.d) (%o+s.d)
F1 66+1.25 66 60.72+1.50 92+1.85
F2 78+1.89 78 67.86+2.05 87+2.09
F3 89+1.56 89 72.98+1.98 82+1.95
F4 91£2.05 91 69.16+2.09 76+1.47
F5 95+1.75 95 59.85+1.18 63+2.04
F6 88+0.98 88 69.52+1.52 79+1.21
F7 86+1.45 86 71.38+1.20 83+1.89

Table: 3. Effect of external phase (PVA Concentration)

(Mean £SD. n=3)

In Vitro Dissolution Studies

In vitro dissolution studies were conducted using the USP dissolution test apparatus Type I (basket type), and
the dissolution profiles of Celecoxib microsponges are depicted in Figure 8.
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Fig: 8 Dissolution profile of all formulations

Table: 4. Dissolution data of prepared microsponges
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Time (h) | MF1 MF2 MF3 MF4 MF5 MF6 MF7
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+0.82 058 084 | 2082 | 083 87
6 | 6560057 | 5us | aowr | a0 | s034 | s0ds | o5
7 72974085 | 7062018 | 67.08025 | 46722058 | 00 | 70.682043 | 70030
8 90.190.68 | 7162025 | 1002 1 50505075 | 082 | 73,950,857 | 7100
9 8431074 | 8433080 | 58202045 | 00 | 82774074 | OS2
10 89.620.57 f(i';s 5166?9156 85.2Z¢0.
1 73.07+027 54_%%; 88.3310.
12 88.13+0.74 656?63; 92-;‘?"-

(mean * s.d., n=3)

Comparison of dissolution data: The kinetics and drug release mechanism are determined using a model-
dependent method. The data were fitted using widely used exponential equations, including zero order, first
order, Higuchi, Hixon-Crowell, and Peppas, and the kinetics of release for each of the produced formulations
are listed in Table 5. Correlation coefficients of determination ‘R2’ values found for zero order (0.953-0.990)
are greater than those obtained for first order (0.921-0.989). All formulations exhibited zero order kinetics of
release. The drug release mechanism was further evaluated using the Higuchi and Korsmeyer-Peppas models.
The method of drug release was determined to be diffuse, as evidenced by their higher coefficient of
determination (R?) values, Korsmeyer-Peppas coefficients (0.958). When the data are subjected to the Peppas
model, the 'n' value produced is between 0.08 and 0.30, indicating a fickian diffusion mechanism.

Table: 5. Kinetic data of formulations
(Mean £SD., n=3)

Drug Release Kinetics of Optimized Formula

4

y=-0.087x+ 2.093 v=-0.087x+ 2.003

o . o
" i R?=0.944 . ¥ R?=0.944
=a2 -2
e £ 2
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Fig: 9 Drug release profile for MF6 Fig: 10 first order plot for MF6
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% £ + . . g :—: 0 |
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Fig: 11 Zero order plot for MF6 Fig: 12 Higuchi plot for MF6
; v=1024x +0.841
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Fig: 13 Peppa’s plot for optimized formulation
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Table: 6. Drug release kinetics for optimized formula
Zero order K, = 8.61 (mg/h) R’ =0.955
First order K; =0.087(h") R’ =0.944
Higuchi R”=0.892
Korsmeyer-Peppas R” =0.958 | n=1.024

DISCUSSION

The optimized 1:1 ratio was evaluated for the influence of the external phase, which consisted of PVA
concentrations of 0.6 % w/v and 0.7 % w/v. FT-IR investigations revealed that there was no drug, excipient
interactions. Celecoxib is determined analytically using spectrophotometry; a calibration curve was produced
using 0.1N HCI, pH 6.8 & pH 7.4 phosphate buffer, and absorbance at 252 nm was observed. The percent yield
value, entrapment efficiency, and in vitro drug release of the produced microsponges were determined. The
percent yield values vary between 66 and 95 %, whereas the percent entrapment efficiency values range
between 63 and 92 %. At higher polymer concentrations and median exterior phase volumes, higher yield and
entrapment efficiency values are found. Dissolution experiments indicate that 92 % drug was released in 12 h in
all the formulations when used in a 1:1 drug ratio with a 0.6 % w/v concentration of external phase volume.

CONCLUSION

Microsponges of Celecoxib were prepared in this study using a quasi-emulsion solvent diffusion approach,
which resulted in stable and porous microsponges. Seven formulations with varying drug to polymer
concentrations and exterior phase volumes were studied for Celecoxib microsponges optimization using the
following evaluation parameters: percent yield, percent entrapment efficiency, and percent drug release. MF4
was the optimal formulation from which the MF6 and MF7 formulations were created by adjusting the amount
of PVA in the exterior phase. It established that the MF6 formulation was the most optimal of the three. The
improved formulation was created and demonstrated regulated drug release of 90% for 12 h. Thus, I can
conclude from this work that the microsponges’ drug delivery system can be employed as an efficient method to
increase the drug solubility, thereby increasing the drug's bioavailability and providing an extended-release
profile that is advantageous over standard formulations.
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A Study on Cyber Security: Understanding Its Impact on Business Sustainability
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ABSTRACT

Sustainability has progressively become necessary to business over the past decades as a result of the speedy
depletion of natural resources and issues over wealth inequalities. Cyber risk is the instantaneous and
capitalistically material sustainability risk that institutions face today. The organizations that fail to devise good
governance on cyber security, utilizing appropriate tools and metrics, will be less resilient and less sustainable.
Sustainability principles can help cyber security programs also, assuring them each of two, more effective in
terms of long-term cyber-risk mitigation and more responsible in terms of community impact. The present paper
highlights the scenario of digital business and ways of cyber security, as every business is vulnerable and target
to cyber threats and malicious softwares.

Keywords: Cyber Security, Sustainability, Cyber Risk, Cloud Computing, Threat

INTRODUCTION

Over the last decade availability and reliance on cloud computing services is increased and which helps in
providing a strategic dynamic capability for firms to scale up or down its infrastructure. A cloud computing
infrastructure enables on-demand network access to a shared pool of configurable computing
resources.(Bharadwajet al, 2013). Historically, cloud computing has been regarded as a privilege of IT functions
(CIOs), but increasingly now it also supports supply chains, marketing and service operations, and other
functional areas. (e.g., Buyya et al. 2007). That is why Cyber security has become necessary and essential for
any business to sustain.

What is Cyber Security?

Cyber security is a set of tools, policies, security concepts, security safeguards, guidelines, risk management
techniques, activities, training, best practices, assurance, and technology that can be used to safeguard the cyber
environment, and also organization's and users' assets. Linked computing devices, staff, infrastructure,
applications, services, telecommunications systems, and the totality of transmitted and/or stored information in
the cyber environment are all assets of company and users. Cyber security aims to protect an organization's and
its users' assets from relevant cyber security dangers by achieving and maintaining their security properties.(The
International Telecommunications Union)

Cyber Security — A Business Perspective

Security is one of the important matters discussed in boardroom for any business. The investment done by
companies on security is also quite huge. In fact, IBM has estimated that the average financial cost of a data
breach is over $3.8 million, but for Institutes with at least a thousand employees, that value might be 10x or
even 100x higher.

For organizations to work safely within the contemporary threat landscape, they have to make sure they are
consistently evaluating the effectiveness of their defenses to be as secure as possible. At the same time, they
have to make sure that they are utilizing the foremost modern solutions and have the proper expertise at hand.

Why Sustainable Cyber Security Practices Matter?

Infact Cybercrimes, have increased during the 2020 pandemic, with the National Security Advisor reporting a
rise of ~500% in cases. (Arya Adarsha Gautam 2021). Karnataka and Uttar Pradesh accounted for the highest
share during the measured time period.(statista.com)

Sixty-eight percent of CEOs believe their cyber security threats are rising.(Accenture) To put a restriction on to
such activities, the government is also now taking efforts to mitigate the impact of cyber threat, it would spend
515 crore rupees on cyber security in 2022-23 In comparison to 2014-2015, this is a tenfold rise. Sustainable
cyber security practices carry technical, financial, regulatory, social and reputational drivers and benefits.

Reasons for Adopting Cyber Security Practices in Business

1. Better Cyber Outcomes
An unsustainable cyber security strategy will reach a degree of diminishing returns when it becomes less and
fewer effective at mitigating risk
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In order to secure this, sustainable cyber security practitioners think strategically and in a wider term when
making major architectural decisions:

Unsustainable: Absorbing digital transformation and visiting the cloud without a transparent security plan

Sustainable: Instituting a long-lasting strategy for managing cross-cloud security activity and ensuring all new
partners and providers fit into that strategy.

2. Cost Control

Practitioners of sustainable cyber security proactively set goals and priorities at the beginning of the year to deal
with their biggest vulnerabilities. They see related expenses, which they build into budget planning, as
important investments within the overall health of their organizations

Unsustainable: Repeatedly paying ransom ware fees to unlock files because nobody made a business
continuity plan.

Sustainable: Implementing endpoint detection and response, building a 3-2-1 backup strategy and establishing
-- and practicing -- an event response plan and other standard operating procedures.

Security Threats in Business

Technology is evolving at a rapid pace. In the financial year 2021, over 3.8 thousand government services in
India were provided over the internet.(Statista) New styles of devices are evolving at shorter intervals.
Technologies like Cloud Computing are aggressively scaling up. These new technologies and devices, need
protection from cybercriminals, but for securing technologies every business needs a powerful shield of cyber
security measures, which will help them, defend against growing concerns of a cyber-attack and its
consequences.

Businesses of every size and form are experiencing the threatening remark of cybercrime. Because of the web,
businesses are using digital technology at every step of their way, from sending and receiving emails,
networking and collaboration, real-time work, financial transactions, etc (According to a CLSA report, the value
of digital payments in India will nearly triple from $300 billion in FY21 to over $1 trillion in FY26)

Any cyber-attack could tarnish the reputation of the firm because of the potential loss of the sensitive data of its
customers.

But what could actually make this happen?
Following below are some of the examples

1. Not Having Adequate Awareness is One of the Most Important Reasons

Businesses must be proactive in cyber security or in turning away a cyber threat. As per the study the
reluctances in the area of cyber security is the number one reason for the increase in cyber threats. It is believed
that everyday 30,000 websites are hacked. In reality, every 39 seconds, a company is hit by a cyber attack, and
some type of malware has hit more than 60% of businesses worldwide. (Techjury,2022)

The pandemic has forced businesses to be remote, and thus, it increased the adoption of internet services across
the sectors. There were 5,168,780,607 internet users in 2021.

https://www.internetworldstats.com/stats.htm

Businesses are now more dependent on web uses than before. It is a growing concern if they are not equipped
with the correct insight or information.

Awareness is the only key because cyber criminals have become smart and increasingly using complex,
advanced tools to induce their job. Lack of digital security awareness leads customers to play an element in
compromising business security or individual privacy. If it has to be prevented, businesses have to step in by
making regular awareness drives and keeping the workers informed about the ways and methods that hackers
deploy to trap.

Hackers can send legit-looking emails that will persuade you to convey your sensitive credentials or use pop-
ups to entice you to click. Or will use emails to prompt you to download attachments that are useful for your
work, this will help them to get your credentials and use that to send business emails, conduct financial
transactions, steal sensitive information, and conceal within the system for a protracted time. Every day in 2020,
around 306 billion e-mails were sent and received globally. In 2025, this number is expected to rise to over 376
billion daily e-mails. (statista.com)
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2. Data Leak Protection

Data Leak protection is one more area of attention to secure the privacy and security of customers. Businesses
house stock all of their data ranging from customer data, business data, and other sensitive information, which
could be at potential risk of theft if hackers gain ingress to any of the important employee credentials. Around
19.18 million Indian users' data was leaked in 2020. (Business today. in)

Amongst many suggested ways to safeguard data from leaking is to use burner emails. These burner emails are
nothing but dummy emails of institutions that they use to sign in to various websites that they don’t prefer to
give their complete credentials. You can also use many tools, which will assist you ensure the maximum
security of your data.

3. Ransom Ware-Attacks are on the Rise

Ransom ware attacks are increasing lately. Hackers used the vulnerability of COVID-19 to workplaces
worldwide to launch their attack Due to social distancing policies; most employees were forced to work
remotely, away from company firewalls. Ransom ware attacks increased by 92.7 percent in 2021 over 2020,
with 1,389 assaults recorded in 2020 and 2,690 in 2021. (securitymagazine.com)

Ransom ware attacks are also increasing because a substantial number of businesses are using the cloud to store
their sensitive data. As of 2022, about 60% of all corporate data is stored on cloud. (Lionel Sujay Vailshery,
May 2022)

Many believe the cloud to be much safer than physical storage devices. The fact is the cloud has made it more
sensitive. However, cloud service providers are making it their mission to install their cyber security force to
prevent any such attack in businesses, as it can stain their reputation and lose numerous business clients over
trust and reliability issues, which will seriously hurt their business.

Consequences like these are why experts recommend that every software be regularly updated to patch any
loophole that might give way to ransom ware entering into the system. Businesses also need to invest in
detecting this malware to own the edge over cyber criminals.

Measures that can be adapted to Secure Business from Threat of Cyber Security
There are a few simple steps your business can take to protect itself from cybercrime, below are a few
examples:

1. Educate Your Human Resource

Cyber security training is a strategy adopted by the IT and Security professionals in an institute to turn aside and
reduce risk when it comes to compromising an organization’s information security. These training programs are
particularly designed to provide employees with clarity regarding their roles and responsibilities when it comes
to upholding information security. A fortunate security awareness program, assist employees understand proper
cyber etiquette, the security risks associated with their actions and to recognize cyber attacks they may
encounter during their day to day operations.

2. Adoption of Prerogative Access

Using Privileged Access Management, strategies and technologies organizations handle the privileged access
and authorization for users, accounts, processes, and systems across an IT environment. By strategically
assigning employees the right level of access based on their role and responsibilities in the organization, the risk
of suffering extensive damage from a cyber attack is effectively reduced, irrespective of whether it is from an
external actor or due to internal errors.

3. Monitoring, Detection & Response

Businesses are required to scan the systems and networks on a 24/7 basis to warrant that there is no dubious
activity that may point to an attack or breach. If cyber security monitoring is not in place this could lead to a
delay in spotting that an attack is underway and your business may not be able to respond in time to prevent it
or mitigate its impact.

4. Manage Third-Party Risk

Third-Party Risk refers to the prospective threat bestowed to a business’s employees and customer data,
financial information and operations, from third-party vendors e.g. suppliers and other outside parties that
furnish products and/or services and have ingression to your systems. It is crucial for businesses to do their due
diligence while collaborating with a vendor e.g. ensuring that they have required information security policies in
place and to continue to monitor that these standards are upheld when handling their valuable data.
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All these are just examples of initiatives, which businesses can adopt to mitigate the impact of cyber threat and
can defend themselves from falling prey to cybercrime.

CONCLUSION

Cyber security is an endless battle; threats will evolve as adversaries undertake new gear and strategies to
compromise security. Cyber security is consequently an ongoing method that desires to conform as new threats
are identified. Numerous benefits come with investing in cyber security. It is pivotal for companies to reinforce
their IT infrastructures by investing in cyber security solutions to ensure that their systems are resilient enough
to combat any cyber threat. For achieving business sustainability preventing and handling of cyber security risk
is very essential. In order to effectively be part of the solution to cyber risks, it is imperative that organizations
make extensive vulnerability or weakness analysis mandatory (Savaglia & Wang, 2017).
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Start-Up Funding and Sustanability Challenges Evolve: PostPandemic Perspective
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ABSTRACT

In recent years the self-employment consciousness among college student is increasing and the students are less
likely to rely on parents or schools or wait for opportunities. Instead, they tend to take initiative to look for new
chances for themselves. The pandemic further made many youngsters jobless and forced entrepreneurial
startups.

India is the seventh-largest country by area and the second-most populous country with over 1.32 billion
people. Large population implies a large potential market in India. However, it also leads to heavy employment
pressure in Indian society. Thus the entrepreneurial skills will be the future of India. But there are many
challenges being most populace country.

This research aims to investigate the challenges of financing startups in India. The paperexplores the sustainable
difficulties faced by startups in India, and discusses the financing resources of startups in India.

Keywords: self-employment, entrepreneurial skills, startup funding, etc.

1. INTRODUCTION

As it is a known fact that when someone starts a new enterprise or tries to get into entrepreneurship they face
many problems like finance, land permissions, environmental clearance, foreign investment proposals, family
support etc. Startups depend on investors or venture capital firms that take a big risk and invest in these new
companies that show the potential of growth while small businesses are financed by loan or grant from banks.
This is in fact an advantage that a startup has over a small business, since the investors have taken a greater risk
in funding the startups, they keep a regular check on them to see the progress and offer them ideas for further
growth.

One of the main advantages of start-up is that it creates new job. Small and medium businesses are the back
bone of India's economy, employing 100 million people and contributing to a 3rd India's GDP. These numbers
are likely to increase in future. Earlier India was known as agricultural country but in future it will be known as
country of start-ups. Start-up provides the solution to social and economic issues. In future there will be many
start-ups which will help in making India economically and socially developed country. Start-up provides the
solution to social and economic issues.

2. LITERATURE REVIEW

Badra, Shailja, Dr. and Sharma, Vivek in their research paper title “Start-up India- New Opportunities for The
Entrepreneur” (2016) writes, the success of Start-up India campaign hinges on initiatives like faster and
easier registration of Companies, self-certification for many legal requirements, zero inspection for three years,
funding for patents, and speed of patent protection.

Report title “Start-Up India- an Overview” Prepared by Grant Thornton for ASSOCHAM India (2016) writes
“Startups have been the flavor of the season over the last few years for the Indian markets. This has resulted into
the emergence of a number of home grown unicorns across the country.

Sharifi Omidand Hossein, Karbalaei, Bentolhoda. In their research paper title “Understanding The Financing
Challenges Faced By Start-ups In India” (2015) explains Funding is a major concern for startups and small
businesses. When the economy tanked, it made it harder to convince investors and banks alike to part with the
cash that is essential for growth in the early days of a business.

Andaleeb, Uruba and Singh, S.D,Dr. In their research paper title “A study of Financing Sources for Start-up
Companies inlndia”(2016) explains, aiming to foster entrepreneurship and promoting innovation by providing
an ecosystem that is conducive for growth of Start-ups, withan object to facilitate India become a nation of job
creators instead of being a nation of job seekers.

3. OBJECTIVES OF THE STUDY

3.1 To study growth of startups.

3.2 To find out various government schemes/ supports funding startups
3.3 To find challenges faced by startups for raising funds.

3.4 To give suitable recommendation.
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4. SCOPE OF THE STUDY

India is the third largest hub; having 50,000 start-ups approximately. More than 800 startups are being
established annually. Present research is being conducted in order to study various modes of start-up financing
and the challenges involved during it.

5. RESEARCH METHODOLOGY

This report is based on primary as well as secondary data. Primary data is given more importance in order to
achieve better accuracy; data was collected through interview/survey method from the sample size of 300
respondents (Businessmen, Entrepreneurs) of Mumbai suburbs.

Secondary data collected through various books, journal and internet available data.

6. FINDINGS

In a country where there is way more people than jobs, there is nothing more important than creating
employment opportunities. In the past couple of years, the ‘startup culture’, as it is popularly called, has indeed
gained momentum, as more and more people are choosing to startup their own SMEs.

6.1Indian Startup Evolution
Years 2005-10 showed immense growth in a number of startup stories that have made an unmatched space
across the globe. Here they are:

6.1.1Freshdesk: Founded in 2010 by Girish Mathrubhootam and Shan Krishnaswamy,the venture in no time
gained the attention of some of the leading VCs in India. Being formerly started in a small room, today it
has space at one of the swankiest lanes of Chennai, IT Highway.

6.1.2Zoho: Sridhar Vembu founded Zoho Corporation, and despite being a co-founder of the Zoho office suite
lately, he is largely known and recognized for building the multi-million dollar Zoho Corporation from
scratch. Needless to say, Zoho is competing flawlessly with tech giants like Oracle, Microsoft, and Google
etc.

6.1.3PolicyBazaar: Completing a decade of success, the team PolicyBazaar recently organized an event named
‘UnBeat10’ to celebrate their success with previous and current employees. Also, the company announced
that it’ll be generating 2500 more jobs in the FY 2019 and has shown 100% YoY growth.

6.1.4Flipkart: Another startup to complete a decade this year, Flipkart needs no distinct introduction. The
Indian eCommerce giant got recently acquired by Walmartfor $16 billion. Being started by Sachin and
Binny Bansal in the year 2007, the company showed remarkable growth by delivering 3,400 products
successfully.

7.1.4 Zomato: Started in 2008, the restaurant search and discovery app have in and out information of more
than one million restaurants located in 23 countries across the globe. Though initially, it started under the
name of Foodiebay.com, within just two years, it didn’t just transform its name but the entire online world
of foodies.

6.2 Collective Efforts by Government and Agencies to Boost Startups

Roll back to 2013 where the National Association of Software and Services Companies (NASSCOM) kicked
off its 10,000 Startups’ initiative. The aim was to aid the growth of10,000 startups in the country over the next
10 years. The objective was to foster the startup ecosystem, build entrepreneurial capabilities and bring in
considerable value and change in the tech startup ecosystem. All this was made under the F.A.M.E. model:

6.2.1Funding: The shortlisted startups were given assistance from the NASSCOM. 10,000 Startups were
selected under this programme where NASSCOM helped them raise money from a wide range of
investors. This includes procuring funding angels, VCs, micro VCs, and Government funds.

6.2.2Acceleration: Once shortlisted under this program, these startups begin working with the top accelerators.
This NASSCOM 10,000 Startups programme offers exceptional prospects and an ideal way towards
working all the way up to top accelerators.

6.2.3Mentoring: Another important aspect of here is to avail the focused groupworkshops specially designed
for the shortlisted companies. The workshops were conducted on Product Management, Go-to-Market
Strategy, Pitching and Industry Insights from the experts.

6.2.4Enterprise Connect: Here’s when the selected startups will get the opportunity to display and explain
their offerings in front of the top executives across industries. The idea is to let these set of startup
explore strategic alliances, partnerships, M&As.
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While on one hand supportive ecosystem and agencies like NASSCOM, CII, TIE, with others played a crucial
role, on the other hand, micro level ecosystem players, incubators, friendly startup policies, government’s
motivation, and others commendably added the blend.

In August 2015, Narendra Modi announced the “Standup India” campaign to aid startups in getting the bank
funding and thereby encouraging young Indians to take up theentrepreneurial route. It is important to note that
he also urged all the 1.25 lakh bank branches across India to fund at least one startup especially founded by
tribal and Dalit individuals.

Another bold event saw in January 2016 saw Union Cabinet approving the Standup India campaign aimed
towards promoting entrepreneurship among women and scheduled castes and tribes. Few of the scheme
highlights are:

e Providing loans for greenfield projects in the non-farm sector
e One bank branch facilitating at least one such project

6.3 Schemes for Start-ups in India

Needless to say, the government is all for it, and has launched a variety of startup schemes and loans to
encourage more and more people to start their own businesses. Although there are tons of schemes available,
here’s looking at 10 of the most viable startup schemes.

6.3.1 MUDRA - The Micro Units Development and Refinance Agency orMUDRA, is a flagship program
by the government of India to provide funds tomicro and small enterprises. What sets MUDRA
apart from other loan schemes isthe fact that no collateral is required to avail this loan. It is applicable
for manufacturing, trading, and even allied agricultural services. It has 3 modules, Shishu (loan up to
50,000), Kishor (Loan between 50,000 and 5 lakh) and Tarun (Loan between 5 lakh and 10 lakh).

6.3.2 NABARD - With schemes for food processing plants and integrated rural development, NABARD
works in conjunction with the RBI to implement and regulate financial assistance in rural areas. Its Dairy
Entrepreneurship Development scheme offers up to 90% of the project cost (minimum 10 lakhs to
maximum 150 lakhs) to budding entrepreneurs.]

6.3.3 Credit Guarantee Scheme — The CGTMSE (Credit Guarantee Fund Trust for Micro and Small
Enterprises) was set up by the Government of India to provide business loans to micro and Ssmall
industries, with zero collateral. This means that new and upcoming startups can avail loans at highly
subsidised interest rates without providing any security. Working along with SIDBI (Small Industries
Development Bank of India), the government provides a maximum amount of up to 100 lakhs under this
scheme.

6.3.4 Stand Up India Scheme — Launched in 2016, this scheme was implemented to cater to women
entrepreneurs, as well as those from SC and ST communities. Ranging from 10 lakh to 100 lakh, it is
available for Greenfield ventures in manufacturing, trading, and service units.

6.3.5 NewGen IEDC - Introduced last year, the NewGen Innovation and Entrepreneurship Development
Centre, provides a one-time non-recurring loan of upto 25 lakhs to finance startup units.

6.3.6 AIC - Headed by the Atal Innovation Mission, the Atal Incubation Centres provide grant-in-aid of Rs.
10 Cr to every AIC. The duration of the grant is a maximum of 5 years. Set up under the NITI aayog, the
purpose of AICs will be to provide financial aid and infrastructure assistance to different startups

6.3.7 CLCSS - Under MSME, the Credit Linked Capital Subsidy Scheme is a means to provide subsidy to
manufacturing SSI unit which has upgraded its machinery can apply for a 15% subsidy on a loan amount
ofupto 1 Cr.

6.3.8 SMILE — The SIDBI Make in India Soft Loan Fund for Micro, Small, and Medium Enterprises provides
soft loans to MSME units, the amount disbursed varieson the category the unit falls under, with 10% or a
maximum of 20 lakhs for General category, and 15% or a maximum of 30 lakhs for SC/ST, PwD, and
women.

6.3.9 Loan for Rooftop Solar PV Power Projects — Headed by the Indian Renewable Energy Development
Agency (IREDA), this scheme promotes renewableenergy development, provide 70% of the project cost,
while the entrepreneur will contribute the remaining 30% of the amount
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6.3.10 M-SIPS — The Modified Special Incentive Package Scheme provides capital subsidies to manufacturing
and electronic units in sectors of technology hardware, etc.

6.4 RESULTS AND DISCUSSION

6.4.1 Survey analysis — According to the survey it can be seen more the 30% of entrepreneurs are ignorant
about any scheme or not availing it.

SCHEMES BEING AVAILED BY LEAST RISKY WAY OS START-UP FUNDING
ENTREPRENEURS

SIDBI Make in

13.30%

13.50%
l 1.60%
-]

FINANCING DIFFICULTIES FACED BY ENTREPRENEURS

Other

"8.3%

Cash Flow Management

W

Capital Deficiencies

T e ER——

Operational Finance

*

Finding the right funding option

The next part focuses on determining the least risky method of startup funding; It was shown that half of the
population believes equity financing is the least risky kind of start-up funding. While investigate financing
difficulties it can be comprehended that majority of thepeople face issue of operational finance.

6.4.2 Hypothesis Formulation & Analysis—

Alternate: There is relationship between age and availing the Start-ups schemes.
Null: There is no relationship between age and availing the Start-ups schemes.
Analysis:

The P-value is the chance that a two-degree-of-freedom chi-square statistic is more
extreme than 16.2. We reject the null hypothesis and accept the alternate hypothesis
since the P-value (0.588) is stronger than thesignificance level (0.05). It was evident
that young people prefer availing the
Start-ups schemes.

7. FINANCING DIFFICULTIES FOR SMES IN INDIA
7.1 The small and medium size enterprise does not have a clear picture of property rights, which can easily
hinder the corporate financing.

7.2 The small and medium sized enterprise usually has a low credit performance and weaker credit concept
and do not a have credit rating as high in India as compared to other countries.Data indicates that, in India,
more than 50% enterprise have financials with poor management , these enterprises do go for tax evasion,
which is resulting in the huge loss of credit funds and added damage to the credit level.
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8.3. Poor ability to avoid risk and slow development. Compared with some large enterprises, the ability to
dodge risk of nearly all the small and medium sized enterprises is noted to be significantly weaker under
the situation of asymmetric information, cash supply tension, andinto a vicious circle.

8.4. Limited guarantee agencies are a reason for mortgage difficulty. In terms of assurance, many guarantee
agencies implement membership system, where small and medium sized enterprises are required to pay
some security to become the member of the agency.

8.5. The warranty processes are quite tiresome, and asset registration fee, guarantee fee, valuation fee are very
high for them, which adds to the financial load and lead to failure toget any guarantee for small and
medium sized enterprises.

8.6. Limited amount of profits tend to make banks unwilling to lend to the small andmedium-sized enterprises.
In some cases loan taken from the bank is very small amount, but frequency is high also they do have
internal problems, which makes the amount that bank loans to them have problems in following,
supervision and mortgage security maintenance

8.7. The capital market as well as the private financial institutions develops slowly. At current the major source
of funds is its own addition. Since the official financial system is unable to encounter the financing
requirements of small and medium-sized enterprises.

8.8. Operational Finance difficulties- Most startups are self/family funded with limited workforce who makes it
difficult to maintain records both financial and operational. Flawed business models and lack of innovative
revenue strategies have led to the failure of many startups and they are forced to shut down operations.

8.9. Capital and access to capital has been a perennial problem for startups. Despite having raised good
investments, startups struggle to survive the competition. Startups are unable to mitigate the gap between
burn rate and revenue.

8.10. Effective cash management, Gap between burn rate and revenue: Given rising competition from peers
both from big as well as small, it becomes imperative for startups to scale up the business and require
external funding for the sustainability/growth in the market.

8.11. Stringent Eligibility criteria for Tax Exemption

8.12. Collateral for Bootstrap Finance- The most noticeable disadvantage of doing bootstrap financing is that it
functions without cash funded from any outsiders or lenders. According to SBA (Small Business
Administration), nearly 33% of all the recently set up companies that gamble with bootstrap financing
stumble.

8. RECOMMENDATIONS
8.1In our survey we found out that majority of start-ups are in beta stage of their track,which means need
for startups are required to be promoted on large scale.

8.2People who are looking forward to have their start-ups should be made aware of various government
schemes that are available as per their choice of sector.

8.3Government should also look at the grass root level if these schemes & subsidy offeredare benefitted or
not.

8.4 Assistance for finding right financing option should be made easier with proper supportso that more
people can opt for start-ups.

8.5Training Programmes should be regularly conducted to assist small and mediumenterprises to maintain
clean and attractive financial record.

8.6Liquidity and the cash flow management is a crucial for any kind of borrowings, henceproper guidance
for the same may improvise the borrowing capacity.

8.7Educating and preparing small and medium enterprises for the timely payment of theborrowed funding
and to improvise the self credit rating.

8.8Leveraged taxation scheme and ease norms for incubation funding would be necessaryfor the startups to
survive.
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9. CONCLUSIONS

From the above study we can conclude that startups have many options to pick from the list of funding methods,
from local government to international banks and also equity, debt and bootstrap finance. The criterion to select
a method of funding totally depends on the comfort level of an entrepreneur or board of members.

We can also conclude that start-ups prefer equity financing over other ways of funding as it is least risky way of
financing. Here we can see that tenure in the market also affects the decisionof financing. Challenges faced by
startups are mostly internal and at the initial stages which they can overcome but will be a time consuming task,
with the boost from government and also with involvement of foreign players in the system, financing for
startups is getting a bit easier and India being a developing nation provides a lot of opportunities to all the
wannabe entrepreneurs with more positives than challenges in the startup ecosystem in India.
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ABSTRACT

Entrepreneurship is a fast growing concern in today's competitive economy, and its economic value is widely
acknowledged. However, it's worth noting that in India, it's commonly regarded as a male-gendered idea. And
women who are just starting out in business must deal with some growing pains. Women's entrepreneurship is
thought to be an effective tool for women's economic emancipation. For decades, women in India were
economically underdeveloped. Only recently has the concept of women entrepreneurship gained traction.
Despite the government of India's numerous efforts and incentives, the number of women entrepreneurs in India
continues to decline. Women have traditionally been overlooked when it comes to making money and
managing finances. They were not even educated properly. Even educated people are discovered to be
financially illiterate. Awareness relating to various domains and its correlation with growth of entrepreneurial
project is the main highlight of this paper.

Keywords: Women Entrepreneurs, Awareness, Marketing, Finance

INTRODUCTION

During the last few years, planners, policymakers, and social scientists in India and abroad have paid close
attention to the concerns of entrepreneurship and female entrepreneurship. Entrepreneurship is regarded as
critical to a country's economic progress. Entrepreneurship growth not only benefits an economy by increasing
job possibilities and household income, but it also serves as a strategy for reducing the concentration of
economic power in the hands of a few. Entrepreneurship is a critical component of the industrialization process,
and entrepreneurs play a crucial role in the creation of a modern, innovative society. India has always been a
male-dominated country. However, time is passing. Women in India have been offended by the fact that women
have been obeying men's dictates for hundreds of years. They now understand their rights and responsibilities,
and because to increased understanding among women, they are now on par with men. In every field, they are
walking at the same rate as the men. Women, according to this latest trend, are no less or backward than males.
Many women have built their own economies, or entrepreneurial empires, and are now dominating their world
as they desire. With increasing sensitivity to the position and economics of women, their hidden entrepreneurial
potential has increasingly changed.

Therefore, main aim of the research was to study about the Marketing and financial awareness among women
entrepreneurs (i.e. women running their own businesses).

STATEMENT OF THE PROBLEM

Women's employment opportunities in agriculture and industry were steadily reduced as the economy became
more commercialised and modernised, allowing them to augment their family's income. As a result, a group of
metropolitan women has arisen as potential business owners. Women entrepreneurs are the result of not only
their own objectives, but also those of their family, friends, and relatives. Certain compulsions can also push
them to take on entrepreneurial roles. It might be assumed that the low-income group values both earning
money and supplementing income equally., but the number of women who are capable to generate income
should increase for a country to transform itself as a developed one. But globally, though women constitute two
third of the burden of the world’s work, only one tenth of the income is received by them. This happens because
of a patriarchal society where Men predominate over women in every sphere of life, particularly in the
economic life. Usually decision making on resources, and utilization of her earnings are handled by their male
counterparts since majority of the women are not awareabout financial matters and about financial products and
services. Due to a lack of suitable employment opportunities, non-flexibility of working hours, mobility
restrictions, and a desire for economic and social independence, more and more women have turned to business
and industry for newer avenues of income generation and self-expression, particularly in the last decade But
women need to be sufficiently financially aware to take effective financial decisions for the proper utilization of
household resources and for propereconomic involvement for better lives for the present generations as well as
for the future generations. Women are the ones responsible for transmitting financial habits to the future
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generations too. Hence, financial literacy among women is very important. Financial literacy is not a
requirement which is needed to improve women’s management of their personal and household finances alone,
but it aims to empower women to equip them to be able to select and have proper access to appropriate financial
services and products, as well as to develop and manage their economic activities.

SIGNIFICANCE OF THE STUDY

It’s evident that the knowledge, awareness and insight into marketing, financial, human resource, production
domain matters a lot for the successful and viable project. Women entrepreneurs tend to grow if they are well
aware and updated with the pulse of market. The operational, technical viability of any project depends upon ho
successfully one can manage the knowledge. So the women entrepreneurs must be trained enough to guage that
knowledge for the benefit of their organization. The study reflects and highlights the need of correlation
between the awareness and success of their organization.

LITERATURE REVIEW

According to a research published from George Washington University, around the globe women lag behind
men in their levels of financial literacy. Challenge is to overcome from this gender gap by solving all issues
connected with finance.

Financial education is about learning of mattersconnected with finances and the financial environment through
a course of study. Scope of financial education has grown wide. Financial education is all about financial
literacy, financial expectations, and satisfaction in matters connected with finance. (Hira & Loibl, 2005).

Emira Kozarevic et al. (2016) is of the opinion that financial knowledge of the management plays an important
role in their ability to take important financial decisions. The lack of financial knowledge is poised asa cause
for the global financial crisis. Large variety of financial products and services are available today for both
individuals and the establishments making it complex to take informed financial decisions. Quality of decisions
taken by businesses will depend on a large extent on the knowledge level of the decision makers. Ithas been
pointed out by the authors that financial literacy could be one of the key factors promoting economic growth, as
decisions taken by management knowingly or unknowingly will directly affect the profitability of the
businesses, and, ultimately the overall economy of the society to which the business houses belongs.

According to Ms Gurveen Kaur et al (2017), many women in both urban and rural India have been unable to
realise their entrepreneurial goals due to a lack of adequate banking facilities as a result of inadequate financial
inclusion and unawareness on the part of women. The author believes that achieving the goal of financial
inclusion for women entrepreneurs can also help the country's socioeconomic development. However, adapting
financial services to the changing demands of women entrepreneurs and informing them about newly created
goods and services is critical to the expansion of financial inclusion programmes.

Surti and Sarupriya (2009) looked into the psychological aspects that affect women entrepreneurs and related
awareness in their study. They looked at the influence of stress in women's lives, as well as the impact of
demographic factors including marital status and family types. Stress results showed that single women were
less stressed than married women. Women in joint families tended to have less role stress than women in
nuclear families, owing to the fact that they were more likely to share their difficulties with other family
members.

Kamalakannan (2010) in his issue explained the role of financial institutions in development of women
entrepreneurs. The problems of women entrepreneurs are listed. He suggested, to solve the problem of finance
loan by the financial institutions, commercial banks and non-government organisations engaged in financing
and promoting entrepreneurship among women.

Deka, Phani and Baruah (2012) in their study - Challenges and Expectations: A Study in North- -establish that
women are as much endowed with Entrepreneurial talents as men, admitting in the same breath that the number
of women engaged in self-employment is very low. The major challenges before women entrepreneurs as
revealed by the authors, relate to assumed responsibilities or perception about their families and self. They feel
they are mainly responsible for all kinds of household work. Even in states such as 35 Meghalaya where society
is matriarchal, or in Manipur where the majority of petty trade and commerce is in the hands of women, they
still behave like dependents on their counterparts.

Nigam Shalini (2013) did research to better understand the characteristics of female entrepreneurs and to
determine the various aspects that influence their commercial environment. The desire to be their own boss,
achieve financial stability by working extra hours, and obtain fame, recognition, and respect in society were all

254

Special Issue on Innovative Research in Management, Applied Science and Engineering



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - 111 2022) UGC CARE APPROVED JOURNAL

major motivators. The vast majority lacked male assistance and received no training. The lack of guidance
agencies, aggressive promotion and advertising by larger enterprises, disrupted family life, difficulty in funding
the business, and poor government help were all issues.

OBJECTIVES OF THE STUDY
1. To identify the level of awareness among women entrepreneurs.

2. To identify if there are any educational differences in awareness of women relating to different factors.
3. To highlight different factors of marketing and financial knowledge
4. To analyse the different profiles of women entrepreneurs.

HYPOTHESES OF THE STUDY ARE
HO: There is no association between level of awareness and age group of women entrepreneurs.

HO: There is no Educational difference in awareness of women relating to business factors

RESEARCH METHODOLOGY

Primary and secondary data were used during the analysis. Primary data were collected through interview
schedule. 65 sample respondents are used for the study based on simple random sampling. Statistical tools gap
analysis and percentages were used to find out the desired result. Pearson coefficient was used to find out the
association between the variables under study. Educational status of the entrepreneurs and their level of
awareness were the variables used in the study.

GAP Analysis

Awareness reflects the marketing and financial factors. Educational differenceis a constraint for the
development of an individual as well as for the nation to which the individual belongs. It is very well known
that it is impossible to succeed today in the modern world without the basic awareness of marketing and
financial factors.. Thus, in future, it will be impossible to succeed in the present-day business system without
having the basic knowledge of finance and economics

Table 1: Descriptive statistics of Age distribution

Age of the Respondent
Frequency | Percent | Valid Percent | Cumulative Percent

Up to 25 years 8.00 12.31 12.31 12.31

26 to 35 years 24.00 36.92 36.92 49.23
Valid 36 to 45 years 15.00 23.08 23.08 72.31

45 to 60 years 18.00 27.69 27.69 100.00

Total 65.00 100.00 100.00
AGE GROUP

A

>

m Upto25years =26 to35 years 36todSyears wmiStob6dyears wmTota
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Table 2: Qualification
Qualification
Frequency | Percent | Valid Percent | Cumulative Percent
Undergraduate 26 40 40 40
Graduate 21 32.31 32.31 72.31
Post Graduate 8 12.31 12.31 84.62
SSC/Below 10 15.38 15.38 100
Total 65 100 100
Education

30
20
) I

Undergraduate Graduate Pos Graduate SSC/Below otal
Table 3: Nature of Business: | | |
Nature of Business
Frequency | Percent | Valid Percent | Cumulative Percent
Manufacturing 26 40 40 40
Valid Service 15 23.07 23.07 63.07
Trading 24 36.93 36.93 100
Total 65 100 100
Mature of Business
= Manufacturing s Savice = Trading
Table 4: Awareness relating to market and finance
Descriptive Statistics
N | Minimum | Maximum | Mean | Std. Deviation
1.Awareness about Govt Policies relating to market
and Finance 65 2 5 4.72 0.573
2. Awareness about Investment avenues relating to
product or service 65 2 5 4.26 0.567
3.Market knowledge for succesful entrepreneurial
activities. 65 2 5 442 0.705
4. Awareness about coaching and training centers to | 65 2 5 4.37 0.675
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enhance market and finance skills

5. Awareness relating to Competitors analysis 65 2 5 4.38 0.722
6. cost benefit analysis. 65 2 5 4.34 0.644
7. Hiring and Generating employment benefits

knowledge 65 2 5 4.34 0.644
8. Linkages with Self Help groups 65 2 5 4.34 0.619
9. Getting financial expert advice before big

decisions. 65 2 5 4.46 0.639
10. Studying market forces regularly before fixing

price 65 2 5 4.42 0.707

Awareness relating to marketing area and finance is shown in the above table where we can see average that’s
mean and standard deviation relating to various categories are shown which are more or less above average.

Table 5: Anova for Educational qualification and Awareness

Sum of Squares | Df | Mean Square F Sig.
Market Awareness Between Groups 11.593 3 3.864 4.032 | 0.011
Within Groups 58.468 61 0.958
Total 70.062 64
Financial Awareness | Between Groups 4.466 3 1.489 2.631 0.05
Within Groups 34.519 61 0.566
Total 38.985 64

Table 6: Anova for Educational qualification and Awareness

Sum of Squares | Df | Mean Square F Sig.
Between Groups 2.051 2 1.025 0.935 | 0.398
Within Groups 68.011 62 1.097
Total 70.062 64

Since P value or significance value is 0.011 for Market awareness and 0.05 for financial awareness , so there is
a correlation between Educational qualification and awareness in women entrepreneurs. Education can be
considered as catalyst factor for determining knowledge and awareness of various domains of entrepreneurship.
But as far as age is concerned it does not show any significant impact on awareness as P value is 0.398 which
is more than significance level.

FINDINGS OF THE STUDY

1. Market and Financial awareness plays an important role in the success of any business. When it comes to
women entrepreneurial projects, it is impareative that women face major challenge to maintain the business
stability and to manage finances thereby analysing micro and macro environment market opportunities.

2. From the findings, it can be understood that there is educational difference in the awareness of the
entrepreneur is related with the market and financial knowledge. The knowledge and awareness is based on
the general understanding of overall environment which can be increased and leveraged through education.

3. Age difference is not been observed as a critical factor for sound market knowledge and financial awareness.
The Age group does not determine the awareness level in women enterpreneurs in relation to market and
finance expertise.

CONCLUSION

Market and Financial awareness which is highly important from the viewpoint of business. Informed decision
making can lead to the profitability of the businesses. Entrepreneurs should be given propertraining to improve
their financial and market knowledge on time value of money and budget preparation. It is also important to
keep them informed about various sources for availing credit at cheaper rates and different skill development
centers for enhancing their marketing skills.

The majority of business owners are semi-skilled. It is critical to provide high-tech training and to develop their
capabilities through various programmes. The importance of instilling marketing skills in girls cannot be
overstated. The vast majority of them lack expertise in product and service marketing. Increasing motivation for
increased innovation and creativity is required. At various levels, different programmes — workshops and
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seminars — must be completed. Women are unaware of such initiatives such as Annapurna and stree Shakti,
implying that their exposure to such schemes is basically non-existent. Various self-help organisations.
Governemental and non governmental sources must be active enough to build a good climate for such things.
Bank schemes also need to be brought to the attention of women. Collaborative efforts of banking system along
with local self government must plan the systematic approach to tap women entrepreneurs.
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ABSTRACT

In this study, series of acenaphthylene-1, 2'-pyrrolidine-4', 3"-indoline derivatives were synthesized and
characterized. Also a molecular docking study of the best compound was analyzed on anti-bacterial evaluation.
The5'-(4-methoxyphenyl)-1'-methyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-2,2"-dione
compound showed good binding affinity with the protein. Additionally, in vitro antibacterial activity evaluated
for all the synthesized compounds and shows good anti-bacterial activity.

Keyword: Synthesis, molecular docking, indoline, acenaphthylene, antibacterial

INTRODUCTION

Any material produced by a living organism is termed as natural product [1, 2]. In the broadest context, natural
products include any material created by life [3]. Full synthesis can be used to manufacture natural products,
and diverse synthetical targets can be a critical addition to the promotion of organic chemistry. Thus, natural
products stand in contrast not for all products of artificial synthesis but rather only with those that have no
natural occurrence. In addition to cosmetics, dietary supplements and foods derived from natural sources,
without addition of chemical additives, the term natural commodity was generalized for commercial purposes
[4], even though separate meanings exist of natural food.

The meanings of natural products in the organic chemical industry are commonly limited to organic distilled
compounds isolated from natural materials and generated by a primary or secondary metabolism process [5].
The concept is also more limited to secondary metabolites in the field of medicinal chemistry. Secondary
metabolites are not necessary for life, but still offer an evolutionary benefit to species. Various secondary
metabolites, as opposed to prey, predators, and opposing species, are chosen and configured by the process as
chemical warfare agents [6-8]. Natural products also have pharmacological or biological activity and can be
helpful in the treatment of diseases. Natural materials are also not only active additives for the more common
drugs, but also for many modern ones. Furthermore, synthetic analogues of natural compounds may be prepared
with enhanced strength and protection. Natural ingredients are also still used to locate the medication. Indeed,
almost one half of the US is influenced by natural goods. Drugs licensed for food and medicinal use.

The chemistry of natural products is a distinct field of chemical science, and has played an important role in the
chemical development of early preclinical drug manufacturing. Study on exploration, knowledge of the
conventional medicines and ethno pharmacology, development of chemical separations technologies, the
development of state-of-the-art approaches in determining NMR chemical structures and other techniques, and
in the detection of pharmacologically useful areas of chemical diversity spaces. In addition, natural materials are
developed by organic synthesis and have been influential in the production of organic chemicals, posing huge
obstacles for synthetic strategies and tactics. [9-11]. The natural products are an important motivator for the
creation of modern versions of older chemical reactions, such as the reaction of the Evans aldol, as well as for
the discovery of entirely new chemicals (e.g. Woodward cis-hydroxylation and Sharp lower epoxy and Suzuki—
Miyaura cross-coupling). In this sense, the training of new synthetic organic chemical chemists is focused on
the natural products

METHODS
The reaction scheme of this study is shown in Scheme
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3-(Hydroxy (Phenyl) Methyl)-2-Indolinone

A mixture of (0.01 mole of each) oxindole and benzaldehyde in 100 ml of ethanol, added 1ml of diethyl amine.
The whole content was left overnight at normal temperature. The yellow colored needles were produced, and
then recrystallized by using absolute ethanol. Yield: 72%.M.p.: 117-119 °C.IR data (KBr, viem™): 1690 (CO),
3405 (NH), 3510 (OH). H' NMR (3/ppm): 4.45 (s, 2H, CH), 6.21 (b, 1H, OH), 7.62 (m, 9H, Ar-H), 10.16 (s,
1H, NH).

3-Benzyieldne-2-Indolinone

A mixture of compound (If)( 0.01 mole), 1:2 ratio of ethanol and 25% of dilute HCI. Orange needles were
formed after allowing the mixture to stand overnight. Yield: 86%. M.p.: 142-143 °C. IR data (KBr, v/em™):
1595 (C=C), 1638 (CO), 3415 (NH). 'H NMR (8/ppm): 7.64 (s, 1H, CH), 7.82 (m, 9H, Ar-H), 10.76 (s, 1H,
NH).

1'-Methyl-5'-Phenyl-2H-Dispiro[ Acenaphthylene-1,2'-Pyrrolidine-4',3''-Indoline]-2,2''-Dione.

To (0.01 mole of each) compound (IIf), acenaphthenequinone and sarcosine in 50 ml of ethanol added 1 ml of
diethyl amine. This was refluxed with stirring for 14 hours followed by the addition of (10 ml) acetic acid. The
whole reaction was maintained at ice cold temperature, after concentration Yielded the precipitate which was
subjected to repeat washing with ethanol (cold) and finally recrystallized from glacial acetic acid to give the
required spiro compound. Yield: 1.425 g (88%). M.p.: 136-140 °C. IR data (KBr, v/em): 1599, 1719, 3245.
'H NMR (DMSO0/400 MHz, 5/ppm): 1.91 (s, 3H), 2.50 (s, 2H), 4.28 (d, 1H), 7.23-7.54 (m, aromatic), 11.18 (br,
NH). C NMR (DMSO/400 MHz, 8/ppm): & 21.40, 34.55, 39.98, 114.05-169.82.Mass: 430.1254.UV Visible
(Ethanol): 245, 338 nm.

1'-Methyl-5'-(3-Nitrophenyl)-2H-Dispiro[Acenaphthylene-1,2'-Pyrrolidine-4',3''-Indoline]-2,2''-Dione
Yield: 1.495 g (73%). M.p.: 152-153 °C. IR data (KBr, v/cm™): 1622, 1700, 3371. '"H NMR (DMS0/400 MHz,
8/ppm): 2.49 (s, 3H), 3.43 (s, 2H), 4.08 (d, 1H), 7.32-8.38 (m, aromatic), 11.46 (br, NH). °C NMR (DMS0/400
MHz, &/ppm): 6 22.49, 39.97, 40.47, 52.92, 122.13-173.12. Mass: 479.1608. UV Visible (Ethanol): 246, 342
nm.

5'-(4-Methoxyphenyl)-1'-Methyl-2H-Dispiro[ Acenaphthylene-1,2'-Pyrrolidine-4',3"'-Indoline]-2,2"'-
Dione.

Yield: 1.448 g (78%). M.p.: 146-147 °C. IR data (KBr, v/cm™): 1641, 1696, 3392. "H NMR (DMSO/400 MHz,
8/ppm): 2.42 (s, 3H), 3.39 (s, 2H), 4.10 (d, 1H), 7.82-8.67 (m, aromatic), 11.32 (br, NH). C NMR (DMS0/400
MHz, d/ppm): & 22.05, 39.64, 40.47, 52.92, 126.02-173.12.Mass: 460.2800. UV Visible (Ethanol): 249, 353
nm.
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5'-(5-Hydroxy-2-Methoxyphenyl)-1'-Methyl-2H-Dispiro = [Acenaphthylene-1, 2’-Pyrrolidine-4', 3”’-
Indoline]-2, 2°’-Dione.
Yield: 1.472 g (81%). M.p.: 137-138 °C. IR data (KBr, v/cm™): 1646, 1712, 3393. '"H NMR (DMSO/400 MHz,
&/ppm): 2.21 (s, 3H), 2.53 (s, 3H), 3.37 (s, 2H), 4.12 (d, 1H), 7.31-8.16 (m, aromatic), 11.08 (br, NH). *C NMR
(DMSO0/400 MHz, &/ppm): & 21.09, 23.15, 39.84, 40.58, 62.92, 123.16-175.61. Mass: 477.4800. UV Visible
(Ethanol): 256, 371 nm.

Molecular Docking Studies

Molecular docking study was performed, with the aim of evaluating the most preferred geometry of protein-
ligand complex. Possible binding modes between the ligands and this target proteins were studied by
CDOCKER (CHARMm-based DOCKER) protocol incorporated within DS. The algorithm offers full ligand
flexibly and employs CHARMm force fields. Ligand binding affinity was calculated using CDOCKER energy,
CDOCKER Interaction energy, Hydrogen bonds, binding energies, protein energy and ligand protein complex
energy. The CDOCKER energy mentioned in negative values. More negative value energy indicated as higher
binding affinity of the ligands with target protein.

ANTIBACTERIAL ASSAY

Test Organism

Acceptable gramme positive: E .coli, Staphylococcus aureus, Salmonella spp.,., Vibrio parahaemolytics,
Aeromonas spp., Klebsiella spp., Vibrio spp Proteus Spp Pseudomonas aerogotés, and Bacilus spp. The major
techniques of bacterial analysis were: Gram positive. The Department of Microbiology, Colleges of Christian
Medicine, Tamil Nadu, India and IMPTECH, Chandigarh got all of the data and cultures sampled. In Mueller
Hinton Broth (3 mL), each vaccine was vaccinated and accompanied by a 24-hour incubator at 370C. After that
the society was diluted.

Preparation of Inoculums

Developing cells in Mueller Hinton Broth (Himedia) at 37 °C for 24 hours, was used to prepare Bacteria
inoculums. The above cell suspensions were dissp;ved with sterile MHB to give initial cell counts of about 10™
CFU/millilitre. Sabouraud dextrose (SDB) yeast grown for 48 hours at 28°C.

Disc Diffusion Method

20 mL of Mueller Hinton Agar (MHA) acquired from (Hi-media, Mumbai) was used to prepare Petri plates.
Antibacterial method was processed by disc-diffusion process. 100 microlitre of suspension having 10
CFU/mL fungal was used as test culture after becomes famous in the solidified media followed by drying for 10
min. Different concentrations were calculated for anti-hungarybehaviour tests (500 microgram/disk).
Ciprofloxacin (10 micro grams/disks) were used as a positive(+) control disc for a duration of 30 min for a
diffusion of 27°C and the surface of the medium, respective solvents were used to prepare negative controls.

RESULT AND DISCUSSION

Spectral characterization of 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-
2,2"-dioneThe novel hetro 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-2,2"-
dionecompound F was synthesized from the reaction of oxindole, benzldehyde, and followed by
acenaphthenequinone and sarcosine. This compound F received in good Yield (88%). The melting point of the
compound is 136-140°C. The IR spectrum of the compound F was confirmed from the peaks corresponding to
carbonyl (1719 cm™) and NH (3245 cm™) groups and other frequencies. The 1H NMR spectrum shows further
confirmation of the formation of compound F. The proton signals obtained for aliphatic (1.91, 2.50 and 4.28
ppm), aromatic (7.23-7.54 ppm) and amine (11.58 ppm) protons. The obtained 13C NMR spectrum of the
compound F gives the corresponding carbon signals of the spiro compound. The mass spectrum shows the
molecular ion peak at 430.1254. The electronic spectrum shows the bands in the UV region are 245, 338 nm.

Spectral characterization of 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-
2,2"-dione.
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Figure 1: IR Spectrum of the 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-
2,2"-dione.
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Figure 2: °C NMR Spectrum of 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2"-pyrrolidine-4',3"-
indoline]-2,2"-dione.
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Figure 3: '"H NMR Spectrum of the 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2"-pyrrolidine-4',3"-
indoline]-2,2"-dione.
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Figure 4: Mass Spectrum of the 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-
indoline]-2,2"-dione.
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Figure 5: UV spectrum of the 1'-methyl-5'-phenyl-2H-dispiro[acenaphthylene-1,2'-pyrrolidine-4',3"-indoline]-
2,2"-dione.

Molecular Docking Analysis

Molecules A to E were from first group (Indoline-2-3-dionederivatives)and F to J were from second group
(oxindole derivatives).Fifth molecule of oxindole derivatives wasfound to bind with stronger affinity than
allother molecules with targetprotein aspS(energy -48.89 kcal/mol). The ranking order of molecules based on
the binding energy in complex with target protein were observed as following E, H, D, G, A, C, I, F, B and J.
As a representative one, the binding interactions between the top ranked molecule and the target proteinwas
analyzed. Totally 16 amino acids were found to fall in the interactions site with that of the ‘molecule E’. Among
them three amino acids were found to make hydrogen bond interactions (Gly172, GLN226, and ARG537) with
than of molecule E. Further, amino acidsARG217, ARG225, PHE229, GLU482, and ARG537 which were
reportedto be present in the acitive site region wereobserved to be in the interacting region to thatof the
chemical ‘molecule E’ (oxiindolederivative); possibly these amino acids would involve in hydrophobic
interaction with that of the chemical hit. Sinceadenosine monophosphate (AMP) andaspartyl-adenosine-5'-
monophosphate (AMO) were found to be part of the crystalstructure, along with 10 of the research molecules
these two were alsodocked as control (Figure 6 and Figure 7).

AMO and proteins complexenergy was calculated to be -50.76 while AMP-protein complex was -38.21. All
ofthe ten derivatives docked complex with protein target were found to havestronger binding affinity (-41.70 to
-48.89 kcal/mol) than AMP-protein (-38.21 kcal/mol),though none was foundto be better than the AMO (-50.76
kcal/mol). However, top twomolecules (5th from oxindole derivatives and 3rd from Indoline-2-3-
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dionederivative) were found to have comparable binding affinity (-48.89 and -48.71 kcal/mol) with tartget
proteinaspS as that of the AMO (-50.76 kcal/mol). Therefore, it may be inferred that these toptwo
moleulescould be used as potential leads tofor further improvement and subsequent rationally designof novel
drugs against aspartyl-tRNA synthetase fromE. Coli.

Figure 6: Binding interactions of Aspartyl-tRNA synthetases of E. coliand spiro compound B. The binding of
the ‘B’ in active site of Aspartyl-tRNA synthetases
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Figure 7: Binding interactions of Aspartyl-tRNA synthetases of E. coliand spiro compound B.

Antibacterial Activity

A number of bacteria and fungi were able to counter antimicrobial behaviours of the synthesised spiro
compounds A and F in vitro. The experiments were performed with the tool agar location. For this study, test
cultures of the bacterial strains Staphylococcus aureus, E .coli, Vibrio spp., Pseudomonas aeroginosa,
Aeromonas spp., Klebsiella spp., Salmonella spp., Proteus spp, Vibrio parahaemolytics and Bacillus spp. were
each inoculated into Mueller Hinton broth. Similarly, test cultures of the fungal strains, Aspergillus niger
Aspergillus flavors, Pencilliumspp, Trichophyto and Candida albicans. Sabouraud Dextrose Broth was
inoculated. Check plaques with extracts from fermented cultures were serially detected. Normal antibiotics on
the respective plates were also found as positive controls for each culture and for a comparative extract analysis
using an antibiotic. Antimicrobial compounds were isolated at DMSO at 500pg/mL, and each normal antibiotic
at DMSO at 10pg/mL. The plates were held at 37 C during the night in an incubator and the inhibition zones are
measured at mm.
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The literature study revealed that in the spiro compounds mentioned above, compound A showed a
characteristic activity against Candida albicans, Aspergillus flavors, Pencillium spp., Aspergillus niger and
Trichophyto spp. It is interesting to note that numerous indole derivatives gives a large number of biochemical
properties. If it is combined to other heterocyclic compounds in between a spiro carbon atom, the result will be
greater spectrum of biological activities.

CONCLUSION

To conclude, we had synthesized several spiroheterocycles using 1, 3-dipolar addition through the process of
heterocyclic compounds like oxindole with it carbonyl compounds such as acetophenone/benzaldehyde and
their derivatives with acenaphthenequinone and amino acid (sarcosine). The reactions were found to produce
high Yield of novel heterocyclic compounds which were characterized by spectrochemical methods (Infra-red,
Nuclear magnetic resonance, UV-Vis and mass spectroscopy). The synthesized ten compounds were subjected
to biological activity studies and few compounds were found to be better active. These ten novel compounds
exhibit better activity than oxindole spiro compounds, and the results obtained are presented in this thesis.

Molecular docking studies enabled us to propose a possible mechanism of biological activity of oxindole and
Indoline-2-3-dionederivaties.Further research is required to take forward the shortlisted two molecules towards
drug designing. In conclusion, the Indoline-2-3-dione and oxindole based compounds display good biological
activity than which may helps to develop further biological active derivative compounds.
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ABSTRACT

Biodegradable polymers have advanced rapidly in recent decades and are now widely employed in agriculture,
pharmacy, cosmetics, clinical biomedicine, the packing industry, medical, tissue engineering, and other
disciplines. Due to the challenge of removing waste plastics that have accumulated in the environment, there is
increased interest in biodegradable polymers as a result of rising petroleum prices and petroleum-derived
plastics as vital raw materials. Biodegradable polymers have significant advantages over synthetic polymers in
that they can be broken down into harmless compounds in the environment. These polymers were divided into
two groups based on how they were made: natural and synthetic polymers. Biodegradable polymers are made
from either biological or petroleum-based materials. The current review covers several biodegradable polymers,
as well as current research, properties, global bioplastic production, application, and replacement for the old
plastic.

1. INTRODUCTION

During the last century, synthetic plastic was thought to be one of the best materials for the future. But now, it
poses a big threat to the environment. Synthetic polymers' major disadvantages are takes a long time for them to
break down and they use non-renewable materials in their making”. However, the manufacture and use of
organic and bio-degradable polymeric composites is on the rise, which could help to alleviate environmental
issues related to waste biodegradable polymers’. Seeds high in oil or fermentation products, as well as corn, soy,
sugarcane, potato, rice, or wheat, are being investigated as raw materials for the production of biopolymeric
materials4. Biopolymers made from biomass have a number of advantages, including the fact that they are
biodegradable and relatively easy to recycle’. Biodegradable polymers, despite their drawbacks, have a number
of advantages due to the fact that they are created from a variety of phytoconstituents. Fillers are used in
synthetic plastics. Biodegradation is a term used to describe the process of biological degradation.

Biodegradation principles differ based on the polymer's use field (biomedical area or natural environment).
Many different interpretations have been officially accepted, reflecting the history and intentions of the
establishing standard groups. Environmental variables may affect the polymer before, during, or instead of
biodegradation, hence abiotic reactions like oxidation, hydrolysis, and photodegradation must be considered. As
a result, "biodegradation of polymers" refers to the degradation of its chemical and physical properties, as well
as the reduction of its molecular mass to generate carbon disulfide, methane, and water.

To reduce environmental impact and petro-dependence, non-biodegradable polymers can be replaced with
biopolymers. As an alternative bio-packaging material, bio-polymers enable packaging products to be
completely biodegradable or compostable. Biopolymer biodegradation necessitates the hydrolytic or enzymatic
breaking of linkages. Biodegradation is frequently defined as an event that occurs in living organisms as a result
of enzyme action and/or chemical decomposition (bacteria, fungi, etc.). Before or during biodegradation, the
structure and chains of polymers may be affected by photodegradation, oxidation, and hydrolysis.
Biodegradable polymers can be classified into several categories based on their manufacturing processes and
sources, as shown in Figure-1.
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Figure-1: Two representative biodegradable polymers

1. POLYMERS OBTAINED FROM BIOMASS

1.1: Soy Proteins

Soy is a low-cost, long-lasting biopolymer that can replace petrochemical polymers in a wide range of
applications. Soy protein (SP) is available in three concentrations’: soy isolate (90%), soy concentrates (65-
72%), and soy flour (65-72%). SP molecules are made up of 20 different amino acids that interact heavily both
structurally and intramolecularly. Because of these interactions, SP is unmeltable, and treating it as a
thermoplastic polymer is impossible unless a significant amount of plasticizer is added”®. Because of the high
amount of plasticizer used in SP polymers, they have poor mechanical properties. However, when the
plasticizers in SP plastics move during storage or service, the materials become extremely brittle’'*. Tulamandi
et al."” reported that adding gelatin to papaya puree considerably improved the films' colour, tensile strength,
and seal strength. When gelatin and defatted SP were added to the papaya pulp, the film displayed elongation,
permeability, a large increase in water contact angle, and a decrease in water solubility. Zhao et al have
combined'* soy protein with acrylic acid and cast it into biodegradable films to replace PVA films that are not
biodegradable. SP films had much greater biodegradability, flexibility, and yarn adhesion than PV A, but water
solubility and abrasion resistance were equivalent to PVA, indicating that grafted SP has a lot of potential to
replace PVA in the domains of water soluble packaging films and slashing'”.

Cellulose

Cellulose is the most prevalent naturally generated polymer, accounting for approximately 1.5 x 1012 t of total
annual biomass output, and is regarded as a virtually infinite basic raw material for the growing need for
environmentally acceptable products. The current lignocellulosic source of cellulose in forests is the most
important. Wood and naturally highly pure cotton resources are used in industrial cellulose production'®.
Cellulose acetate, cellulose acetate butyrate, cellulose nano crystals (CNC)", nanofibrillated cellulose (NFC),
and bio-PE'® are all cellulose derivatives used in bioplastic manufacturing. The cellulose backbone has been
discovered to be entirely biodegradable in a variety of biodegradation conditions and settings. Biocomposites
manufactured from natural cellulose fiber (CF) and hydroxyethyl cellulose were also used to create green
packaging film (HEC). Several single-component plasticizers have been examined for their influence on the
mechanical and dynamic thermomechanical properties of films'. Additionally, the softening impact of a two-
component plasticizer based on a deep eutectic solvent (DES) was investigated. An effect of a 2-component
plasticizer that was made of deep eutectic solvents was also looked at. DESs have been discovered to be
extremely plasticizers with potential for cellulose-based biocomposites, with plasticizing properties that are
comparable to or better than traditional plasticizers®’. We compared the degradation of intact and smoked
cellulose and plastic tobacco filters. Compared to cellulose filters, which take 2.3 to 13 years to dissolve on
compost and soil surfaces, regular plastic filters take 7.5 to 14 years to disintegrate on compost and soil surfaces
by grafting chitosan as a copolymer onto an oxidized cellulose matrix. The films demonstrated an antibacterial
capabilities against E. coli and S. aureus, with a transparency of more than 80%. In a sausage model, the
composites beat traditional polyethylene packaging materials, demonstrating that they have a lot of promise as
packaging.
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Starch

Starch is the second most prevalent biomass on the planet and the most common form of carbohydrate
accumulation in green plants. Potatoes, maize, rice, and wheat™ ** are all high in starch, which is a low-cost,
easily available basic component. Starch is not meltable in its natural state and so cannot be utilized as a
thermoplastic™. Under the influence of plasticizers, shears, and heat, starch granules can be thermoplasticized
by a gelatinization process, in which the granules are shattered and the ordered crystalline structure is lost™. The
resulting thermoplastic starch is a melt-processable starch (TPS). Bioplastics made from starch are suitable for
use in manufacturing, agriculture, pharmaceuticals, and cosmetics. Because of its inexpensive cost and wide
availability, starch is drawing increasing interest from researchers and businesses all over the world. Because of
the significant number of phenolic compounds in the films, they have a lot of antioxidant action. The films had
excellent thermal stability up to 240°C and decomposed in soil in 14 days. Czech et al.”’ studied a sophisticated
pressure-sensitive twofold tape with a starch carrier and a partially degradable water-soluble improved
adjustable adhesive with a starch carrier. They discovered that these newly developed biodegradable self-
adhesive tapes had excellent tack and peel adherence, as well as superior temperature shear strength®®>, and
that the total biocompatibility of the starch carrier and the partial biodegradability of the improved acrylic PSA
were both confirmed. This environmentally friendly starch-based technology can be used to make
environmentally friendly biodegradable products in the paper sector, as well as biodegradable labels that
dissolve in water, medical tapes, and biological electrodes.

2. BIODEGRADABLE POLYMERS OBTAINED FROM PETROLEUM

2.1. Aliphatic Polyesters

This is the most extensively researched class of biodegradable polymers due to their wide range of properties
and synthetic adaptability. Monomers come in many forms. There are a number of paths that led to the
production of synthetic polyesters, all of which have recently been studied. Low molecular weight polymers are
preferentially produced through poly-condensation of difunctional monomers. Aliphatic polyesters have
garnered a lot of attention because they are nearly the only polymeric biodegradable compounds. They are
biodegradable due to their hydrolyzable ester linkages. Aliphatic polyesters can be divided into two categories
by the binding of constituent monomers. Polyhydroxyalkanoates make up the first group. These polymers, HO-
R-COOH, are made from hydroxyacids.

2.2. Polycarbonate

PCL is biodegradable thermoplastic polyester with low permeability, low melting point, and great
machinability, the polymerization of a-caprolactone results in it. PCL's usage as a biodegradable polymer in the
packaging industry is limited because to its low melting point30 and weak barrier properties and mechanical
capabilities. PCL is frequently combined with other polymers (e.g., cellulose, propionate, polylactic acid, and
cellulose acetate butyrate) to increase stress crack resistance, dyeability, and adherence and therefore broaden
its use range.

2.3: Polyglycolide (PGA)

The most basic linear aliphatic polyester is PGA. The ring-opening polymerization of glycolide, a cyclic
lactone, produces it. It is very crystalline, with a crystallinity of 45-55 percent, and is hence insoluble in most
organic solvents. It has a glass transition temperature of 35-40°C31 and a high melting temperature of 220-
225°C. PGA has remarkable mechanical qualities. Despite this, its low solubility and rapid hydrolysis rate,
which produces acidic compounds, limit its biological utility. As a result, medical devices have been made
using glycolide copolymers including caprolactone, lactide, or trimethylene carbonate32.

2.4: Poly (Butylene Succinate-Co-Adipate) (PBSA)

PBSA is formed when adipic acid is added to the mix. Their molecular weights differ by tens of thousands to
hundreds of thousands of times. To raise the molecular weight, a little amount of coupling agents can be utilized
as chain extenders™. Polyester tensile strength falls as the secondary component (adipate) in copolyester
(PBSA) is added, following the same trend as the other physical metrics.

3. POLYMERS THAT ARE BIODEGRADABLE AND COME FROM SUSTAINABLE RESOURCES

3.1. Microorganism-Derived Biodegradable Polymers

3.1.1. Polylactide (PLA)

PLA is typically made by polymerizing D- or L-lactic acid or lactide, a cyclic dimer of lactic acid, in a ring
opening process. D-lactide and L-lactide are the two optical forms. L-lactide is the natural isomer, and DL-
lactide is the synthesised isomer. Other synthetic methods have also been considered. PLA's -CH; side groups
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make it a hydrophobic polymer. A hydroxy acids co-monomer component or racemization of D- and L-
isomers35 can be used to control the physical characteristics and biodegradability of PLA. Brittleness and
limited heat stability are two disadvantages of PLA. PLA can be plasticized to improve chain mobility and
crystallisation. Plasticization of PLA can improve chain mobility and crystallisation.

3.1.2. Biodegradable Polymers Obtained from Microorganism

a) PHA

Plants® or transgenic plants could be used to create PHAs in the future. PHAs can be stored as intracellular
backup supplies by a number of microorganisms. In the presence of a plentiful source of carbon and a limited
source of nitrogen, some organisms gain PHA from 30 to 80 % of their cellular dry weight. [O-CH(R)-CH,-CO]
is the general formula for the monomer unit. PHA has different mechanical properties depending on the size of
the alkyl substituent (R). It is possible to obtain rigid brittle plastics, flexible plastics, and strong tough
elastomers. In the body, PHAs are completely degraded. Biodegradation begins when esterases from the chain's
terminal monomer break the bond.

b) Poly(Hydroxybutyrate) (PHB)

PHB is biodegradable polyester that was developed biotechnologically in 1925 and has undergone substantial
research. Methyl is the R alkyl substituent group. PHB has a crystalline structure that is more than 50%
crystallinity. It melts at a temperature of 180 degrees Celsius. Pure homopolymer is a delicate substance. PLA™,
a synthetic degradable polyester, exhibits mechanical qualities that are similar to this material. The amorphous
phase begins to crystallise during storage at ambient temperature. As a result, the polymer's stress and
elongation modulus (E = 1.7 GPa) rise, making it more brittle and rigid. It has a tighter process capability
window than standard plastics™. In a variety of conditions, PHB is broken down by a variety of microorganisms
(bacteria, fungus, and algae)™. The hydrolytic breakdown produces 3-hydroxy butyric acid, a common blood
component, but it does so slowly. Biodegradable polymers suited for sewage treatment have been created by
grafting PHB with various monomers*’.

3.1.3. BIODEGRADABLE POLYMERS OBTAINED FROM BIOMASS:

3.1.3.1. Proteins

Proteins are thermoplastic heteropolymers with a high melting point. They're made up of polar and non-polar -
amino acids. Amino acids can generate a variety of intermolecular connections, which can lead to a variety of
interactions. These come in a variety of chemical capabilities and functional characteristics. The majority of
proteins, especially fibrous proteins like silk, wool, and collagen, are neither soluble nor fusible. How a result,
they are used just as they were intended. Filmmaking is made possible by the casting of film-forming solutions.
Thermoplastic processing, which involves combining proteins and plasticizers, is a conventional method for
processing protein-based bio-plastics. Plasticizers give films more flexibility and extensibility*'.

a) Whey Proteins

Whey protein is a globular protein that is extracted from cheese whey. When compared to synthetic polymers, it
is a natural product that is safe, biodegradable, renewable, and abundant. Heat-induced whey protein polymer
exhibits excellent adhesion properties.

b) Casein

Casein is one of the principal proteins found in milk. Separating casein from other proteins can be accomplished
by electrophoresis, chromatography, enzymatic separation, or membrane filtering. Casein is usually regarded as
an intrinsically unstructured protein devoid of specific secondary structures. Casein is composed of four
subfractions: S1-, S2-, S3-, and -caseins, which are phosphoproteins found in cow milk in a 4:1:4:1 molar ratio.
These four amphiphilic protein fractions have an average isoelectric point of 4.1 to 5.3 and a molecular weight
range of 19 to 25 kDa.

¢) Gluten

On a kilo tonne per year basis, plant-based proteins are manufactured. Gluten is a protein that is produced as a
byproduct of the starch production process. It is a low-cost material that is readily available in big numbers. The
two principal protein families identified in wheat gluten are gliadin and glutenin. They are low in molecular
weight and include a small amount of charged aminoacids. Glutenins, on the other hand, are three-dimensional
proteins with a more complicated structure. They have at least ten times the molecular weight of gliadins.
Wheat gluten components decay rapidly. Gluten is fully biodegradable, and the goods derived from it are
completely harmless. Wheat gluten has been demonstrated to be an effective film forming agent. Without
plasticizer, wheat gluten films are brittle43. Water, glycerol, and sorbitol were used to determine the glass
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transition temperature of wheat gluten44. Due to their larger molecular weights and slower evaporation rates
than water, glycerol and sorbitol are inaccessible to distinct zones. Plasticizing gluten with glycerol leads in the
formation of a flexible phase. This phase has the structure of a pseudo-plastic viscoelastic solid. Due to the fact
that cross-linking processes occur only above 60°C, the temperature range across which wheat gluten can be
employed is limited.
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ABSTRACT

The manifestations, legality, legitimacy, and prevalence of abortion are diverse across time and space. The
abortion debate has polarized women, pitting them against each other in the binary of pro-choice and pro-life.
While the followers of pro-choice views the right to an abortion as inherent to a women's right to sovereignty,
the latter believes that it is unethical to kill a unborn baby as it is in a way denying the foetus' right to life. They
strongly believe that the child's right starts while it even remain the foetus. Against this backdrop the study will
shed light on the following issues:

e How the Reproductive debate has been evolved?
e How it is relevant in the Indian Context where female foeticide is a harsh reality?
e How one should address the dilemma between life and death in the context of pro life-pro choice debate?

Keywords: Abortion Right, Pro Life, Pro Choice, India

INTRODUCTION

The dilemma pertaining to abortion has been a long and complex one. Its manifestations, legality, legitimacy,
and prevalence are diverse across time and space. The abortion debate has polarized women, pitting them
against each other in the binary of pro-choice and pro-life. While the followers of pro-choice views the right to
an abortion as inherent to a women's right to sovereignty, the latter believes that it is unethical to kill a unborn
baby as it is in a way denying the foetus' right to life. They strongly believe that the child's right starts while it
even remain the foetus. So it is easy to decipher that while the advocates of abortion asked the question 'what
about the woman', the Pro-lifers replied by posing another question 'what about the baby'. Although both, pro-
life and pro-choice agree that a fetus is a human being belonging to Homo Sapiens species, pro-choice
supporters argue that the unborn is not intrinsically valuable because of a lack of ability to reason and self-
awareness (Beckwith, 2007). So there are innumerable arguments and counter arguments without hyphenation
and the dilemma remains that which one is more significant — the mother's right to terminate pregnancy or the
foetus' right to life. This pro-life and pro-choice debate has an western root which is more about reproductive
freedom. But the Western standard of looking at abortion debate is not fully relevant in the Indian context. The
situation is entirely different here. Sex selective foeticide is a social ill in India which cannot be explained
through the prism of abortion debate only. It must take into account the problems of forced female foeticide.

Historical Perspectives on Reproductive Debate

Fertility control is not a modern day phenomenon. It has its roots throughout ancient, medieval and present
epochs. However, there existed debates over the rights of the foetus and the question of ethics pertaining to the
act of abortion. Around 500 A.D. ancient Jewish scholars were among the first group to question if the foetus
was considered as having the same rights as a person. In this instance, it was decided that while the fetus was
inside a woman, it was part of the woman, and as soon as the child was born, it had the same rights as any
person. Scholars such as Aristotle and Plato debated the lack of participation of the state in limiting women to a
certain number of children, and if they passed such a number, then an abortion should be performed as soon as
possible (McFarlane and Meier, 2001). The Romans had the same beliefs as the ancient Jews, i.e. the child had
all of a person’s rights after birth, and no rights while inside the mother. The Greeks, the Egyptians used plants
as contraceptives, the practice of which was passed to Romans later. During the medieval age, the Western
Europeans were also efficacious with birth control accomplishments. Though Malthus was an anti abortionist
but his work on the effects of population growth on food security in the 1700s indirectly influenced the use of
contraception.

In a sharp contrast, during the A. D. 400s, St. Augustine condemned the use of contraception which might be
popularised by the Catholic Church. Mention must be made here that both the Catholic and Christian Churches
were against abortion as they considered human lives as sacred. They emphasized ethical beliefs, morality and
values (Lopez, 2012). Even Mary Wollstonecraft also condemned those who would “either destroy the embryo
in the womb or cast it off when born,” saying: “Nature in everything deserves respect, and those who violate her
laws seldom violate them with impunity”(Foster, 2015). The ancient fore-mothers of American Feminism—
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facing conditions similar to those in developing countries today—were strongly opposed to abortion; despite
their own struggles, they believed in the worth of all human lives. It was only during 1960s, the waves of
Western Feminism opened avenues for abortion rights. The historic Roe v Wade judgement legalized abortion
in America in 1973, where the court recognized that the constitutional right to privacy "is broad enough to
encompass a woman's decision whether or not to terminate her pregnancy" (Planned Parenthood.org) thereby
respecting one's personal decision regarding 'bodily integrity, identity and destiny”. It had protected the right
from undue governmental intervention. It provided the women agency in their reproductive rights. After the Roe
v. Wade 10 case, European and American countries started to legalise abortion. During the last thirty years,
since 1970s many countries have liberalized their abortion laws. Roe case has been subsequently modified by
the US Supreme Court in Planned Parenthood v. Casey where the legality of the abortion law is now linked to
the viability of the foetus rather than the rigid third trimester test laid down in Roe case.

The Indian Context: Gender equality is and must be central to any discussion on human rights. A fundamental
principle of the United Nations Charter adopted by world leaders in 1945 is “equal right of men and women”
and protecting and promoting women's human rights is the responsibility of all States. Despite its existence,
millions of women around the world are subject to discriminations as they lack decision making power. In poor
countries the problems are more acute as the women have to fight with many ills of the society. India is not an
exception. Here women often have to struggle to establish her identity, and to exercise the right to life, the right
to be free from torture, the right to health, the right to privacy. When it comes to the question of right to
abortion, their freedom to determine their sexuality, fertility and reproduction are issues that are often curtailed.

Legal bases of Right to Abortion in India: In India, the Central Family Planning Board on August 25, 1964
recommended the Ministry of Health to constitute a committee to study the need of legislation on abortion. The
recommendation was adopted in the later half of 1964 constituting a committee which consisted of members
from various Indian public and private agencies. The committee — called Shantilal Shah Committee. After
analysing a vast expanse of statistical data available at that time, this committee issued its report on December
30, 1966. On the basis of this report, the government passed the Medical Termination of Pregnancy Act, 1971
(MTP Act of 1971) and liberalised abortion laws in India. The liberalization of abortion law must be understood
from three points of view: that of the women's “physical and mental health, and her freedom,” of the “child who
may be physically deformed or mentally retarded, and the unwanted child who becomes the unloved, uncared
for, and in time the delinquent child,” and lastly, from the point of view of the “state and society and the totally

socio-economic and demographic picture” (Chandrasekhar, 1974). So overpopulation is a guiding force too.

It is noteworthy that the MTP Act was implemented in the month of April, 1972 and again revised in the year of
1975 to eliminate time consuming procedures for the approval of the place and to make services more readily
available. This Act was amended in the year 2002 and again in 2005 for facilitating better access to women. The
Preamble of the Act states, “An Act to provide for the termination of certain pregnancies by registered medical
practitioners and for matters connected therewith or incidental thereto”(Medical Termination of Pregnancy Act,
1972). The act has only 8 sections outlining the time, place and circumstances in which a pregnancy may be
terminated by a registered medical practitioner. The act though mandated that “no pregnancy shall be
terminated except with the consent of the pregnant woman”, (Medical Termination of Pregnancy Act, 1972 (Act
of 1971), Preamble.)but it failed to realize the fact that in reality women may donot have the free choice. That is
the act is silent about the much practiced forced sex selective foeticide in Indian society. Though the MTP act
was devised as a means of family planning and population control and to avoid unsafe abortions but it has been
used awefully as a tool for female foeticide in India which is a by product of deep rooted patriarchal domination
practiced in the Indian society(BBC News).

The Harsh reality of Sex Determination and Female Foeticide in India: Pre-natal sex determination for sex-
selective abortion is a common phenomenon in India because of the wish for male heirs. The cultural
preferences for male child over female ones have resulted in the disappearance of girl children. While census
data shows that India's overall gender ratio is improving, its child gender ratio is on the decline: between 1991
and 2011, the country's female-male gender ratio rose from 927:1000 to 940:1000, but its child gender ratio fell
from 945:1000 to 914:1000 (The Guardian, 2014). Sometimes economic insolvency of the rural mass is cited as
the cause behind such actions. But urban settings and prosperous states are not immune from such practices.
One of the richest states in India is Punjab, where, in the 2001 census, there were 125 boys per 100 girls in the
naught to six age group. The predominant pattern is to use sex selection not for the first child but for subsequent
children; the ideal seems to be two sons and one daughter (The Guardian, 2011). To explain the grim situation
one can cite the concept of “missing woman”. Amartya Sen coined the term “Missing women” when he tried to
show a worsening sex ratio (number of females per 1,000 males) in countries such as India and China. He
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estimated that more than 100 million women were missing due to gender discrimination. And female foeticide
is one of the reasons for that. The problem has become aggravated by the higher mortality rates of girls as boys
receive better care. Today it has become more frightening when even in the matrilineal societies there is steep
decline in the number of girls under seven in the southern state of Andhra Pradesh and in Sikkim, Nagaland,
Manipur and Tripura in the north-east. Even though these states have registered numbers much higher than the
national average, the decline is too substantial to ignore (BBC News, 2011).

There were several steps taken to counter the problem. The Forum Against Sex Determination and Sex Pre-
selection (FASDSP), which produced legislation banning sex selective abortions, formed in 1984. It argued that
the issue of female foeticide had to be seen as “(a) an integral part of women’s oppression and discrimination,
(b) misuse of science and technology against people in general and women in particular, (c) a concern of human
rights.” The way in which the Forum shaped and defined the issue of female foeticide as a form of violent
gender locates their objective within the larger women’s movement to end violence against women(Everett,
1998). Another milestone was the Pre-Conception and Pre-Natal Diagonistic techniques Act which was passed
in 1994 to prohibit sex determination. It was amended and effectively implemented in 2003 and strictly
amended in 2011. However, its effectiveness has been questioned. It lacked the machinery to investigate
whether unregistered clinics were carrying out Sex Determination Tests (SDTs). Sometimes district health
officers are unaware of the provisions of the act; sometimes families and doctors collude in the practice, and
records from ultrasound clinics are rarely scrutinised by health officials. There exist many unregistered
ultrasound clinic and sometimes abortion took place inefficiently t home causing maternal death. Furthermore,
in a research it is found that the economic boom in India has accelerated the trend of sex-selective abortion.
This factor is combining with technological developments in ultrasound that make scans more reliable earlier in
pregnancy, and the machinery more mobile, increasing penetration across the country.

In such a situation the government is also trying to address the problem. In January 2015, the Ministry of
Women and Child Development (in collaboration with the HRD Ministry and the Ministry of Health and
Family Welfare launched the “Beti Bachao, Beti Padhao”campaign which addressed a number of issues faced
by the girl child in the country, including that of female foeticide. Police raids are also made in abortion centres
and strong vigilence has been conducted to stop pre natal sex detection. But such moves are not enough to
crusade against the problem. Right to abortion has been legalised in India before many Western countries but if
the right is practiced for sex selective destruction of foetus, it actually contributes towards fierce exploitation of
womenhood.

Beyond Pro Life and Pro Choice Debate

When does the life begin has not been recognized by any law. Considering Indian case it can be said that the
Pro life/ pro choice is not that relevant as it is in the US. Here the women are often denied the basic human
rights. They are murdered at the womb in many places. Their right to lives are jeopardised in that way. In the
liberal abortion regime of India women's choice to end a pregnancy is limited among very few enlightened
families. In many cases it is the decision of the family to end a pregnancy for boy preference. For that pre natal
sex determination plays a crucial role. Though there are few exceptions like pregnancy out of rape or
contraceptive failures. Right to abortion is a double edged sword here. Without it women would be denied
agency to the reproductive rights. On the other hand the mal practice of the right may terminate her existence in
the womb through sex selective abortions. We can be pro life only when the right to life of the unborn can be
secured irrespective of its sex. Similarly we belong to pro-choice group only when the choice to terminate a
baby is entirely decided by the mother for her own reasons. It must not be dictated by anybody. The state has a
role to play here. It should guarantee first that all people are equal. It must protect women's right to life, dignity,
bodily integrity, privacy, sexuality first. It must take more rigorous punitive measures against foeticide. Then
only we may voice or debate over pro-life/pro-choice polarity.
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ABSTRACT

Hard skills and employability (soft) skills are essential in the workplace. Research studies found an 80%
contribution of employability skills to long-term work success. Technical skills are required only for the
specified work, but employability or soft skills are needed even when a person is not working. These skills
become an essential part of one's life, and without these skills, no one can stay in a job. This research study
highlights the significance of employability skills and identifies the most collaborated countries and authors in
this research field with the help of bibliometric analysis. This study indicates that the research on employability
skills is minimal. Although the United Kingdom is the most collaborated country in this research
domain.Furthermore, the study revealed that out of 1871 authors, nine authors are most collaborated to research
employability skills. In the modern era, the importance of these skills is recognized by employers and students,
teachers, and policymakers. This paper provides insights to future researchers in formulating their research
problems. Further, various policymakers used this research to identify the significance of employability skills.

INTRODUCTION

Human resources are the total competency, knowledge, skills, aptitude, experience, and talent of the
organization. Also, employees' principles, beliefs, relations, standards, and benefits are a part of human
resources. A human being is treated as a resource in the organization as it possesses the knowledge, skillset,
expertise, commitment, aptitude etc.

Skills

Skill is a set of abilities of a human being to perform a piece of work. It is defined as the power, capacity, and
talent to do a work or job or activity with excellency, and the distinction is achieved by continuously practising
it. It is that ability that one gains from understanding, awareness, experience, practice, etc., to do work well.
Skills are those proficiencies that one can develop through training, experience, exercise, and learning. It is
learned behavior by continuing practice and experience. Skill refers to expertise or ability to perform a task
obtained by an individual through systematic education, focus, knowledge and continuous training. It is the
outcome of regular efforts and improvements made to gain proficiency. It requires lots of action, hard work,
dedication, willingness, time, and other resources to develop it. However, the skilled workforce is more trained,
motivated, experienced, has higher pay, and has higher targets than others. These are the abilities or talents that
facilitate people to get along with friends, colleagues, and customers and make comfortable with each other;
they also help make sound decisions.

A skill is a learned talent used to carry out a defined task with a predetermined outcome. Often, Skills may be
divided into two categories: work-related general skills and specific skills. Work-related general skills may
comprise discipline, leadership, self-management, communication and awareness, whereas work-specific skills
may be advantageous only for particular tasks.

Skills: Hard Skills & Soft Skills

According to Digby Jones, “A degree alone is not enough. Employers are looking for more than just technical
skills and knowledge of a degree discipline. They particularly value skills such as communication, team-
working and problem-solving. Job applicants who can demonstrate that they have developed these skills will
have a real advantage”.

When individuals join an organization, they participate with technical abilities, experience, cognitive skills,
ambition, feelings, ethics, etc. Only holding some technical degrees would not assure one of getting and being
successful in a job, but one must have some other skills known as employability or soft skills. To cope with the
competitive corporate world, one must have two skills, i.e., hard skills and soft skills. Soft skills are those
essential skills required for acquiring a job, maintaining, and sustaining that job. Soft skill is a group of
capabilities, attitudes, talent, habits, attitudes, and interpersonal skills, and hard skill is defined as experiences,
practical skills, education etc. Though they are referred to by many other names such as generic skills, and core
skills, the industry's preferred name is "Employability skills".

Skills: Are the abilities toward goal orientation, which is well-organied behavior that can be learned through
experience and practice?
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Figure no; 1- Hard skills v/s Soft skills
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°

complementary to Hard skill

Professional Skills

In the current scenario, researchers also focused on professional skills. To become proficient, one must possess
some skills that help him at the workplace and outside it.Professional Skills are the skills needed to carry out a
business/profession. Every profession demands some area/domain-specific professional skills and domain-
general professional skills. Domain-general professional skills are also called professional skills, and these are
the set of skills required in almost every profession. Professional skills are also not the hard skills which are not
taught in any school, college or university; these are not even taught through any institute or certification
courses; these skills are learnt by self-determination and experiences. In general, professional skills are the good
manners and etiquette every professional carries to perform well in his profession. Besides the domain-specific
skills, these skills are required to complete well in any discipline.

PROFESSIONAL SK]LLSJ

Communication skill -—t Teamwork
-
Manag Kill . "
SUSEETEDE 4+—— | ——»  Problem solving skill
-
Time manage ment + &  Flexibility
Negotiation and persuasion +——  Leadership
— J
, Critical thinki |
Creative thinking J 5 J
Megotiation skills J ‘ | I Organization J
Perseverance and motivation -
-— Ability to work under pressure J
E— 1 =
Confidence J St veel ool J
: Adaptabilit
IT skills J T Ly J
Listening —t Relationship building J
-
Presentation 4+ Social skills J
—
Conflict resolution L Team building J
—

(Figure no.-2; Professional skills)
(Source:https://resumeskillforjobs.com/what-are-professional-skills-types-of-professional-skills/)

Employability Skills

Unlike technical, practical or hard skills, employability is a wide-ranging skill rather than work
specifically.Employability skills are those essential talents required for attaining, maintaining and performing
best in the workplace.Employability is the minimum basic or necessary skills for getting, retaining, and success
in work. The term employability consists of two words, "Employment + Ability", which concerns the ability to
be employed. The word "Employability"-states the meaning itself 'only the able get employed'. Employment is
defined as the contract between two parties in which one party promise to perform some paid work for the
other. The word "employability" is frequently used with the conception of work readiness. Yorke (2010)
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opposes that work-readiness is only that condition which is enough for gaining early employment, while
employability refers to some necessary skills but not sufficient for gaining employment. At all any terminology
is used, it would be better to holistically think that a man must be both employable and work-ready to improve
their possibility of gaining employment in the present competitive world.Employability skills are measured as
requirements for various job positions. If an individual possesses employability skills, he needs to be capable of
exploiting and policing his talent and marketing and selling them.

Definitions of Employability Skills

Fundamentally, employability is all about knowledge, learning how to learn, and gaining all the skills required
for a job. Employability is not a product but rather a procedure that involves effort, experience, and knowledge.
Various theorist gives employability definitions, but all are divided into two sets in, which first relates to the
capacity of the student to get, maintain and develop in a job after completing education. Another is associated
with developing the students' skills (abilities, awareness, attitudes and talent) and endowing the student as a
vital lifelong learner.

1. According to Harvey, “Employability skills are the ability of a man to get a satisfying job”.

2. Conference Board of Canada released Employability Skills 2000+, defines employability as “the skills you
need to enter, stay in, and progress in the world of work™.

3. As per Hillage and Pollard, “Employability skills refer to a person's capability of gaining initial employment,
maintaining employment, and obtaining new employment if required”.

4. Lankard defines Employability skills "as including personal image, interpersonal skills, and good habits and
attitudes."

The word Harvey addresses a narrow concept of employability. The Conference Board of Canada (2000)
defined the broader term employability and released a report on Employability Skills 2000+.Various
employability definitions have been established based on corporate, research, commerce, and education
efforts. Employability is the enhancement of abilities, skills, and personal attributes that help an individual get a
job, maintain it and benefit the employer. However, employability skills are those abilities and talents that make
a person employable.

Employability skills are essential skills needed in every sphere of today's workplace for practical employment
sustainability and to become successful in a job. As technology changes, so also do the employment
requirements changes. Because of this reason, employees of a particular discipline must be equipped with all
those necessary abilities demanded in the 21st-century. The modern era requires employees with technical
(hard) skills and some employability (soft) skills. Employability defines a set of skills, abilities, competencies,
and attributes that make an individual get employment. The term employability is often used to describe a
person's work-readiness capability. Every employee in the firm is considered the representative and ambassador
for that firm, and organisations should always want to recruit those employees who have required employability
skills.

Gazier (2001) defines the Employability Theory that Has Gone Via Seven Different Stages Over the Past
Century, Which is as Follows

1. Dichotomic Employability

This approach developed with starting phase of the 20th century in the UK & U.S.A. This approach
distinguishes those who can be employed and those who can't be used. This distinction is based on the Anglo-
Saxon group of migrants from northern Europe who settled in England near the Fifth & sixth centuries. In this
regard, it would become essential for reformulation of the Anglo-Saxon group where the contradiction between
the "deserving poor" (hard working and honorably upright individuals who fall due to difficult time or lousy
luck, e.g. ailment, illness or death of a partner) and the "undeserving" poor (those who were sluggish, lazy and
morally corrupt). The former category deserves donation; the latter needs counselling and motivation to reform.

2. Socio-Medical Employability

This approach was developed around the second world war, particularly in the U.S.A, Britain, and Germany, as
these areas directly affected the worst war conditions. Unemployment increased due to a deficit of natural and
human resources. And also, the social, physical and mental states of people were not too good, that's why the
unemployment situation occurred. Neither the employers have sufficient resources to deploy people in
theirorganization nor the physically and mentally fit for the jobs.
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3. Manpower Policy Employability

This approach extended the social-medical method and emerged in the 1960s, mainly in the U.S.A. The focus of
this model was on the gap between the demand and supply of knowledge, skills and attitude in the society. The
people's skills, abilities, and inside were insufficient as demanded by the industry. So, there was unemployment
due to a deficiency in human resources skills.

4. Flow Employability

In 1960, this approach primarily emerged in France. This approach is accounted for the demand side of
employment and the approachability of employment opportunities with the native and nationwide economies. It
defines employability positively that one looking for a job must match the objective expectation.

5. Labour Market Performance Employability

This model began worldwide in the later period of the 1970s. This model centres on the assessable workforce
outcomes that result from definite policy formulation. These methods account for time spent on employment,
working hours and wage rate structure.

6. Initiative Employability

At the end of the 1980s, this approach was found in the human resource development writings in North U.S.A
& European countries.In this literature, a discussion was on those"salaried parson” working in the same
organization throughout their whole working life; they did not take any initiative to change the organization for
growth. After leaving school and college, they joined the organization and worked in the same until retirement
and that job ere called "a job for life". This version claimed that a significant career improvement now required
expanding various competencies, abilities, and attitudes that might make employees succeed in their present
working occupations and be optimistic about catching an excellent job in a similar organization. The focus here
is one's initiative for their self-development by developing their skills and agency.

7. Interactive Employability

Following the earlier approaches, the interactive process was developed according to the changing requirements
of the environment. Whereas accommodating the significance of individual agency, this description searches for
balance with the personal agency (when a person acts on his behalf) and development of some of the
understandings of the French movement employability school regarding social forces. Therefore, it was
contended that a person's employability is somewhat comparative to the employability of competitors in the
labour work market and partly with self-confidence. The native and national demand situation is also
considered, as per the regulations, policies and institutes that manage the workforce, highlighting the growth of
institutional economics in this era. Thus, this description connects employers and policymakers in the
employability hurdles and individuals.

These explanations would not be understood merely as marking the development to present orthodox; relatively
features can be understood as current demand and other considerations. Being employed refers to having a job;
being employable means having the necessary skills to get a job needed to maintain employment and progress.

Life Skills - The World Health Organization(WHO) defines life skills as "the abilities for adaptive and positive
behaviour that enable individuals to deal effectively with the demands and challenges of everyday life".
UNICEF, UNESCO and WHO list ten core life skills as "problem-solving, critical thinking, effective
communication skills, decision-making, creative thinking, interpersonal relationship skills, self-awareness
building skills, empathy, and coping with stress and emotions".*

Fundamentally, employability is all about knowledge, learning how to learn, and gaining all the skills required
for a job. Employability is not a product but rather a process that requires effort, experience, and knowledge
(Hillage& Pollard, 1998).

METHODS
The technique used: A bibliometric analysis technique is used to analyze the result of the study. In this study,
we used the following type of analysis:

e Co-Authorship analysis among countries
e Co-Authorship analysis among authors

Search Strategy: we used ( “employability skills ) in the search string within the title, abstract and keywords in
the Scopus database.
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Software: We used VOS viewer software to analyze the study’s retrieved document. Various previous
researchers used this software to analyze the retrieved document. The reason is that this software is efficient in
mapping the structure among clusters.

RESULTS

General Description of Employability Skills Research

Figure 3 depicts the production of publications per year. The publication of employability skills starts in 1982,
but the publication is minimum till 2006, after it the production is increased after 2018 the number of
publications is fallen drastically.

Figure 4 shows the production of publications country wise; the United Kingdom is on the top that is followed
by Australia and Malaysia 175 and 125 publications respectively. However, Nigeria and Canada are on least in
the production of employability skill publications.

Figure 5 represents the % of total publication subject area wise. Among all of the social science is at the top
with 41.6% of publications that is followed by the business finance and accounting with 16.7% of publications.
Furthermore, other areas such as medicines psychology and decision science.
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(Figure-3 visualisation of output per year of employability skills)
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(Figure- 5 Visualization of discipline in conducting research in employability skills)

Co-Authorship Analysis among Countries

Figure no. 6. Depicts the co-authorship network among countries. The United Kingdom is the most collaborated
country with 227 documents, having links with 25 countries, followed by Australia, which unites with 15
countries. to analyze the objective, we chose co-authorship as analysis. The unit of analysis was “country”, with
a minimum of two documents. Out of 82 countries, 57 meet the criteria. But the link strength was not, so the
final solid result consistedof 54 countries.
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(Figure 6: Visualisation of Co-Authorship NetworkAmong Countries)

Co-Authorship Analysis among Authors

Figure no. 7. represents the collaboration of authors in researching employability skills. The analysis showed
three clusters, red, green, and blue, indicating that the author falls in the same cluster that collaborated most in
this research field.

To analyze this objective, we chose a unit of analysis, “author,” with a minimum of 2 documents. One hundred
ninety-seven meet the requirements, but Vos viewer eliminated all of the authors except nine. The reason is that
total link strength is not so muscular.
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CONCLUSION

Employability skills are the personal and interpersonal qualities and are also known as people skills, soft skills,
core skills and much more (Robles & Marcel, 2012).A person requires various skills to make them work/career
ready. These skills needed at diverse stages of life might vary as it depends from individual to individual and
situation to situation. However,individuals' skills to make them in demand for a job might be called
employability. Although, the foundation of the term "Employability"might not be dated correctly as the
apprehension for "employability" that has been taken place since the earlier century, which is something related
to employment issues. Employability skills are those skills which need to be a part of an individual all through
his lifetime. This is one of the reasons for various persons to retitle sometimes the "employability skills"as "life
skills".

Ayoubi, R. M., et al. (2017) highlighted the importance of social, public & interpersonal skills, as no one can
work alone, so one must be interactive and friendly with others. Messer (2018) concluded that timekeeping and
professionalism skills contributed to the success of one’s career. Studies showed the employer’s perspective on
the most important factors are; communication, leadership, professionalism, learning skills, commitment tothe
job, work experience, motivation, decision making etc. and the critical factors from the students’ perspective
are; domain knowledge, basic & analytical skills, management ability, technical skills, willingness to learn etc.
Some studies also recommendedenhancingstudents’ curriculum as per the requirement of today’s jobs
(Robinson, et., al. 2007; Silva, A. P., et., al. 2013).
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ABSTRACT

Economic activity in the area of coal mines but soil quality leads to degradation operations of open-cast coal
mining, involving large amounts of rock mass and overburden materials to cool execution for many purposes.
Soils were impacted by various operations in coal mining, including storage, drilling, blasting of overburden
dump materials, and construction of ancillary facilities, vehicle movement, and land clearing. Various wastes,
such as organic substances, inorganic substances, toxic materials, and heavy metals, are released from various
processes and operations of coal mining. The proposed study was conducted in January 2022 in six sampling
locations in the Lalmatia coalfield, Godda District, Jharkhand State, India. This research study revealed
significant variation in physical, chemical, and instrumental parameters of wasteland soil due to coal mining
operations. From this research paper, obtained information helps in knowing about the soil quality status in the
Lalmatia coalfield, Jharkhand state. This research paper focuses on soil characterization and will discuss the
significance of these parameters; bulk density, conductivity, pH, specific gravity, organic matter, organic
carbon, alkalinity, nitrogen, chloride, phosphorus, potassium, and moisture content and to analyze heavy metals.

INTRODUCTION

¢ In India, the source of dominant energy is coal, and the plants that use thermal power fuel use coal as well.
® The coal's major portion is of low value.

® Being low calorific and low quality coal.

® The coal reserves available in India are sufficient to meet our needs for at least another 100 years.

¢ In India, most of the production of coal comes from open-cut mining.

® Which accounts for over 80% of the total production.

® (Coal mining operations are only economically viable when the coal seam is near the land surface. Open-cut
mining not only destroys the use pattern of existing land vegetation, water quality, and air quality.

® But there is also a topsoil loss, in either a biological or pedagogical sense.

® Open-cut mining activities such as transportation, drilling, and blasting of coal materials have not only
changed the look of areas adjoining mining.

® Also left toxic traces and inorganic substances on the system's soil.

e [arge amounts of waste mining materials from operations of coal mining on land used for agriculture
destroy, because delays in ecological plant succession and local biodiversity affect the Lalmatia coalfield.

¢ Soil is not handled selectively in the Lalmatia coalfield because topsoil material results are mixed with rock
mass overburden from coal mining operations, and thus the fertility of soil land management, an important
resource, is gradually lost.

AIMS AND OBJECTIVES
U These investigations main objectives were to assess the various physico-chemical parameters such as

U Bulk density,

U Conductivity,
a pH,

O Specific gravity,
U Organic matter,
U Organic carbon,

O Alkalinity,
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U Nitrogen,

O Chloride,

U Phosphorus,

U Potassium,

U Moisture content

U To analyze heavy metals by atomic absorption spectroscopy in six village’s waste lands nearby the Lalmatia
coalfield.

2: MATERIALS AND METHODS

Study Area
+¢ The Lalmatia coalfields are one of the higher Gondwana coalfields of India, covering an area of about 400
ha.

¢ Estern Coalfield Ltd is one of the most important coalfields in India, located in Lalmatia, Godda District,
between latitude 24°54' N and longitude 87°17" E.

« The Eastern coalfield is about 130 acres in length and approximately 14 km in width.

«» It stretches from west to east and finally turns southward, covering an area of about 450 sq. km. India's only
source of high-quality coking coal is the Lalmana coalfield in Jharkhand.

+ The coalfield has been a centre of activity for coal mining for more than a century.

« The maximum average temperature during January is about 24°C, and the minimum average temperature is
about 26°C during December.

« A total of six sites were selected in the Lalmatia coalfields, i.e., Neema, Bagjori, Janakpur, Kendua, Hijukita,
and Jatakothi village’s wastelands.

2.2: Collection of Samples
> In the present study, about six wasteland soil samples were collected from the six villages around Lalmatia
Coalfield in Godda district during the month of the winter season.

» They collected samples in clean polythene bags, packed property and carried out the analysis in the
Department of chemistry, SKM University, Dumka, Jharkhand.

» The collected soil samples were cleaned, crushed, air dried, and 2 mm mesh sieves passed through and
analyzed in the laboratory, carried out studies for pH, bulk density, electrical conductivity, specific gravity,
organic matter, organic carbon, alkalinity, available nitrogen, phosphorus content, potassium content,
chloride content, and heavy metal content.

2.3: METHODOLOGY
» The determination of moisture content by the gravimetric method is expressed as a percentage.

» The gravimetric method was also used to determine bulk density, deter